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note of 574 vibrations was sounded, and produced an association-motor 
reflex of the animal’s right paw and of its breathing, while in the record 
of diagram VII, a note of 498 vibrations was sounded, and it is clear from 
this that a differentiation occurred not only in regard to the timbre of the 
instrument, as in the previous experiment, but also to a different note. 

which sullies the purity of the experiment—the more so because the 
animal grows exceedingly restless during this procedure. The other kind 
of stimulation of the animal’s oral cavity through its licking up pulverised 
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Diagram VIII 


The upper line represents the association-motor reflex of a human 
foot, a reflex inculcated to two simultaneous stimulations—light and 
sound. The second line represents the application of the light-stimulus, 
the third, of the sound, and the fourth, of the electrical. It is clear from 
the diagram that both factors of the composite stimulus produce an 
association reflex which, gradually, but not in the same period of time, 
disappears if not sustained by the fundamental electrical stimulus. 

meat offered to it—a method later introduced—is associated with the 
opening of the jaws by the animal itself, its protruding its tongue, movement 
of its head, and, what is still more important, with olfactory stimulations. 
The consequent swallowing of the pulverised meat is here inevitable, 
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just as the animal’s licking its snout after the swallowing of the powder, 
the movement of the animal’s head, and the visual stimulation from the 
meat-powder itself cannot be eliminated ; in addition, the development 
of a mimico-somatic reaction of the animal at the sight of the meat-powder 
is quite natural, especially if it is hungry—a condition demanded by the 
very method of investigation—and, lastly, stimulation of the mucous 
membrane of the stomach by the secretion of gastric juice is inevitable when 
the animal is given meat-powder. 

It is not difficult to see how great is the complexity of the external and 
internal influences which we encounter in this modification of the salivary 
reflex and which are, in general, difficult to make allowance for in experi¬ 
ments. 

Besides, it must be borne in mind that the unequal degree of the animal’s 
satiation and its corresponding desire for food cannot be an indifferent 
factor in experiments, and we cannot help taking this into consideration 
when meat-powder is used for the stimulation of the salivary reflex. The 
unequal degree of desire for food in an animal must, generally speaking, 
vary very considerably in accordance with a multitude of conditions often 
untraceable, and this very fact inevitably influences the results of experi¬ 
ments employing the saliva method of investigation. All this must be 
borne in mind when conclusions are drawn from the comparison of results 
obtained from different experiments. 

In regard to all of this, it must be remembered that, for accuracy in 
the investigation of the saliva association reflex, it is necessary to take 
into account various conditions which influence the manifestation of the 
saliva reflex produced by stimulation of the oral cavity, because, as we 
know, this reflex, on the basis of which the association reflex must be 
inculcated, varies widely, not only in regard to the quantity, but also the 
quality, of the secretion, and this circumstance necessarily influences also 
the development and manifestation of the association-saliva reflex which 
sometimes assumes a “ chaotic character.” 

All these facts, many of which I have pointed out previously, 1 do not 
permit us to apply unconditionally to man the data secured by this 
method. 

Again, we must note the circumstance that secretion is a function which 
is outside the active influence of the individual investigated, and therefore, 
in general, cannot serve for the thoroughgoing investigation of correlative 
human activity—an investigation which also embraces the inner (volitional 
—according to subjective terminology) stimulation of the excitation or 
inhibition of association reflexes. Nevertheless, we must not forget that 
the investigation of secretory, as well as cardio-vascular, reflexes has special 
significance in mimico-somatic states. 

The saliva reflexes of dogs have also provided material for numerous 
investigations which have made possible the detailed study not only of the 

1 V. Bechterev : The Significance of the Motor Sphere—Rttssky Vratcli, 1909, 
nos. 33. 35. and 36 
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various conditions of inhibition and its release, but also other peculiarities 
in the manifestations of the correlative activity of dogs. 

Luckily, in all animals, and especially in man, who particularly interests 
us in regard to the study of correlative activity, the secretory activities 
play a much smaller part than do motor activities, and, as a result of this, 
and for other reasons also (the absence of an operation, the possibility of 
exact recording, the possibility of frequent repetition of the stimuli—after 
10-20 seconds—and the absence of any complications as a result of 
frequent stimulation in experiment) we give unconditional preference, in 
view of the above-mentioned defects of the saliva method, to the method 
of investigation of association-motor reflexes of the extremities and of 
respiration—a method developed in my laboratory. 

This method, which is equally applicable to animals and to man, and 
consists in the electrical stimulation of the front paw of the animal, and 
in man, of the palm or fingers of the hand, or the ball of the foot, with 
simultaneous visual, auditory, cutaneo-muscular, and other stimulations, 
has, as far as I know, not met with any opposition in scientific literature 
from the time of its publication. 

There are only some brief remarks made by Dr. Eliason, who, having 
met with opposition because of his application of the saliva method in his 
experiments, has remarked in his address to the Oto-laryngological 
Society that the general conditions of the organism are more or less 
intensely reflected in respiration, which is studied through the method of 
the motor association-reflex, and that the sphere of consciousness (?) is 
reflected in movement in general. 

The first remark is perfectly justified, because such phenomena as 
respiration and blood pressure, and also the secretory processes, including 
saliva secretion, necessarily reflect the general conditions of the organism. 
But from the records of respiration by my pneumograph (a tubular belt 
filled with water or a flat rubber balloon) it is not difficult to see what the 
condition of respiration is at a given moment, and it is understood that 
changes in respiration are recorded relatively to the general respiratory 
wave, which is more or less constant throughout a certain period of 
time. 

The investigation of respiratory association reflexes and of association- 
motor reflexes of the extremities is particularly valuable for us, because we 
are enabled to trace in the record of respiration the slightest deviations 
indicating whether the external stimuli are reflected in it in an activating 
or a depressing manner, and this is, in some cases, an irreplaceable 
convenience. 

Thus, it has been proved for the first time, by records of respiration, 
that, in the period of development of a differentiated association reflex, 
that stimulus which was previously presented simultaneously with the 
electrical, produces an association-motor reflex in the dog’s paw, while all 
other stimuli, without producing a reflex in the paw, have an effect on 
respiration in the form of a clearly expressed depression. (Diagram V.) 
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Curves which convince in this respect may be seen also in Professor 
V. P. Protopopov’s Dissertation which has issued from my laboratory. 
Facts of a similar kind can scarcely be represented in a clearer manner 
than in the respiratory function. Besides, it is a factor of great value that 
the respiratory curve is a nicer and, therefore, more demonstrative 
reaction than other motor reactions. But in order to remove or isolate the 
influence of general conditions on the motor functions under investigation, 
we use, simultaneously with the investigation of respiration, a record of 
movements of the extremities, and it is clear that, whenever necessary, in 
some experiments both the change in respiration and the movement of the 
extremity can be recorded simultaneously ; in other experiments we may 
rest content either with the record of the movement of the extremity 
merely or the record of the change in respiration merely. 

It is scarcely necessary to mention that, in regard to the association- 
reflex movement of the extremity in the conditions prevailing in the 
arrangement of our experiments, there is not, and there cannot be, any 
objection in respect of the influence of the general conditions of the 
organism. It remains for us to examine the influence of “ consciousness,” 
i.e. (as far as we can gather) the influence of the knowledge both of the aim 
of the experiments and of the expected result, which may be changed, 
because of that knowledge, by the personal interference of the individual 
experimented on. 

It is scarcely necessary to remark that this question does not arise in 
regard to animals, and is significant only in regard to man. 

But by special experiments performed in our laboratory, it has been 
proved that a firmly inculcated association-motor reflex cannot be sup¬ 
pressed by personal efforts, and, consequently, its investigation is 
applicable, as I have frequently pointed out, to the detection of simulated 
blindness, deafness, anesthesia, and paralysis. 1 Only a reflex as yet not 
fixed can be subject to any extent to inner inhibition by personal 
efforts. 

Another question arises : Is it possible to produce, by personal efforts, 
an imitation reflex through a “ volitional ” movement of the foot or 
hand ? 

This question, too, has been listed for solution in my laboratory, and 
there are data which lead us to suppose that the times at which a true 

1 The method of detection of simulated deafness by association reflexes, a 
method developed in my laboratory, was published by me as early as 1912 (see 
no. 67 in the appended bibliography) and, on being demonstrated at the Dresden 
Physiological Exhibition, was there awarded first prize. Later investigations in 
the same direction and by the same method, investigations by Dr. Arendarenko : 
The Conditioned Motor Reflex to Sound Stimuli in the Detection of Simulated Deaf¬ 
ness in Vestnik ushnich, gorlovich i nosovich boleznei, 1913, and by N. Pautov : 
Conditioned Reflexes in the Detection of Simulated Deafness in Naiitchnaya Medicina, 
no. 11, 1923. In the latter work, the writer, in his bibliography, does not even 
mention my paper, notwithstanding the fact that both the application of the method 
itself and the results of the work are essentially a repetition of the results of my 
work. 
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association reflex and an imitation reflex are manifested give a clue by 
which to distinguish the one from the other. 

As a result of my experiments, I am convinced of the influence of 
suggestion on the development and manifestation of the association reflex. 1 
But this fact, although interesting in itself, does not detract from the 
automatic character of the reflex. It must be noted, however, that the 
above-mentioned question is significant only when those to be experi¬ 
mented on have been initiated into the character and aims of the investiga¬ 
tion ; but under the conditions observed in experimentation in my 
laboratory, this does not happen. Such investigations are made, should 
the necessity arise, in such a way that the person experimented on, 
usually a stranger to the laboratory, is not at all initiated into the method of 
the experiments, or their aim, or the course of the investigation itself. 

As regards the reflexology of man, it has developed gradually like other 
sciences. As early as 1893-1894, at the 5th Pirogov Congress in St. 
Petersburg, during the discussion of the question of the medico-legal 
significance of traumatic psychoneurosis—characterised almost exclusively 
by subjective symptoms at that time—I proposed that a strictly objective 
investigation of these abnormal states was necessary, and also pointed 
out a number of objective indications which a more thorough investigation 
reveals in these patients. (See Proceedings of the $th Pirogov Congress, 
1896.) In 1896; in the Obozrenie Psychiatrii, I proposed to regard the 
external receptive organs as transformers of external energies (p. 89), and 
put forward the theory of discharges for the transmission of energy from 
one neuron to the other (p. 23), and so established the energic viewpoint 
of the functions of the brain and its “ psychic ” activities. After the study 
of the objective manifestations of hypnosis ( Nevrologitchesky Vestnik, 
1893 ; Obozrenie Psychiatrii, 1902, pp. 12 and 96) and of various manifesta¬ 
tions of common neuroses and psychoses, such as the traumatic psycho¬ 
neurosis and others (. Nevrologitchesky Vestnik, 1895 ; Nenr. Centr., 1895 ; 
Obozrenie Psychiatrii, 1889 ; Neur. Centr., 1900 ; Obozrenie Psychiatrii, 
1901, p. 19, and others), I published a general outline under the title of 
Objective Psychology and its Subject-matter, in Vestnik Psychologii, 1904 
(translated into French in the Revue scientifique, 1906). In 1907, an 
experimental method of investigation of association-motor reflexes was 
developed in my laboratory, first on animals and then also on men. After 
that, the application of the strictly objective method in general, and, in 
particular, of the experimental method of association-motor reflexes, to 
the investigation of the neuro-psychical sphere in general, was systemati¬ 
cally elaborated. (See my papers : The Methods of Objective Investigation 
of the Neuro-psychical Sphere —Address to the Scientific Meetings of the 
Hospital, 1907, 24th May ; Objective Investigation of Neuro-psychical 
Activity —Speech delivered at the International Congress of Psychiatry 
and Experimental Psychology in Amsterdam, 1907 ; Proceedings of this 

1 See my address in the Minutes of the Scientijic Conference of the Institute for 
the Study of Brain, 1921. 
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Congress and Obozrenie Psychiatrii, 1907 ; The Reproductive and Associa¬ 
tive Activity of the Nervous System,—Obozrenie Psychiatrii, 1908 ; Early 
Stages in the Evolution of Children's Drawings —Communications to the 
Russian Society of Normal and Pathological Psychology in 1908, pub¬ 
lished in Vestnik Psyclwlogii, 1910, and separate edition ; The Objective 
Investigation of the Neuro-psychical Sphere in Infants —Address to the 
Committee of the Pedological Institute in April 1908, published in 
Vestnik Psychologii, 1909 ; The Aim and Method of Objective Psychology ■—• 
Speech on the Anniversary of the Opening of the Hospital for Nervous 
and Psychic Diseases, November, 1908 —Novoye Slovo, 1909, February ; 
What is Objective Psychology? — Voprosi philosophii i psychologii, 1909; 
The Significance of the Investigation of the Motor Sphere for the Objective 
Study of the Neuro-psychical Sphere in Man—Rnssky Vratch, Nos. 33, 
35, 36, 1909 ; The Individual Development of the Neuro-psychical Sphere 
from the Standpoint of the Data of Objective Psychology, 1910 ; The 
Fundamental Manifestations of the Neuro-psychical Activity in their 
Objective Study—Russky Vratch, 1911 ; The Evolution of the Neuro- 
psychical Sphere—Rnssky Vratch, 1913. A list of other works is appended 
at the end of the present work. In 1906 began the printing, and in 1907 
appeared the first part, of Objective Psychology : the second part appeared 
a little later.) 

It must be noted that, in the course of some years, beginning from the 
foundation of the Courses of the Psychoneurological Institute (1908), 1 
delivered a series of lectures there on reflexology. Later, I delivered a 
similar course of lectures at the State Institute of Medical Sciences, in 
the Petersburg Medical Institute, and in the Pedological Courses of the 
Psychoneurological Academy. These Courses later developed into the 
Psychologo-Reflexological Faculty of the Institute of Pedology and 
Defectology. 

I shall also mention that, after my address on the fundamental aims 
of reflexology (in Moscow) to the General Congress for the Protection of 
Children’s Health and to the Conference on Defective Children, both 
congresses unanimously passed a resolution that the delivery of a course of 
reflexology in all medical and pedagogical institutions was necessary. 
Also, the latest Congress of Psychoneurology, which met at Leningrad in 
January, 1924, passed the following resolution : “ It is necessary to 

introduce into S.S.S.R. instruction in the science of the behaviour of 
animals and man studied from the objective standpoint, and the funda¬ 
mental content of this science must be the investigation of those internal 
(biological, physico-chemical) and external (physical and social) factors 
which determine the development of the human being and his behaviour.” 
The Congress also emphasised in another resolution the importance of 
genetic reflexology in the study of the child. 

All this shows what a secure conquest the new department of science, 
which I call reflexology, has made here in S.S.S.R. 

It must be remembered that, after us, the Americans also have followed 
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the line of objective study of human behaviour. Especially illuminating 
in this respect are the works of Weiss, Russell, Watson, and many others 
in the Psychological Review , and the monographs by Meyer, Bernard, 
Mod, Benthli, Kenagy, and others on so-called behaviourism. 1 There 
are also works by Dutch scientists referring to a later period. 

1 Translators' note : The original has these names, printed in Latin type, in 
the form in which they are here reproduced. 


CHAPTER XVII 


The significance of the method of training (dressage) in the investigation of correlative 
activity. The investigation of animal behaviour in artificially created surroundings. 
The aim reflex. 

T HE method of training, which, as has been already mentioned, 
we used for the first time for the cerebro-cortical localisation 
of learned movements, which are a kind of motor association 
reflexes, is recently acquiring new significance. 

The following extract from Mendus, the author of the work Du dressage 
a Veducation (p. 23, Paris, 1910), shows that this method is a kind of 
artificial inculcation of association reflexes. 

“ The method remains the same whether there is question of teaching a 
bear to dance, of making a parrot draw a little cart or throw somersaults 
on the table, of teaching an elephant to blow a trumpet, to act the waiter, 
or to walk on wooden bottles, etc. It is necessary to connect in the 
animal’s mind the idea of the given movement with a given stimulus, which, 
during the repetitions of the exercise, must remain unchanged all the time, 
whatever its nature may be (a gesture of the trainer, the tone of his voice, 
a melody, a tit-bit received, etc.), and it is only necessary that the 
connection between the stimulus and the idea of the movement should be 
sufficiently strong for the stimulus inevitably to produce the appropriate 
reaction.” 

The development of obedience is achieved through education thus. In 
the case of a conflict between the teacher and the pupil, i.e. the animal, 
it is necessary that the former should prove the victor at all costs. If 
the trainer “ succumbs even once to the resistance of the horse, it will 
never properly submit to training.” 

This is confirmed by V. L. Durov, from conversations with whom I 
have been convinced that the so-called “ breaking of the will ” of an animal 
can be achieved only if the trainer, in no circumstances, allows the animal 
to evade anything that appertains to its training. 

It must be kept in mind that by training it is possible to direct the 
animal along the path of its natural bent, or to inhibit the manifestation 
of certain tendencies, but we cannot expect new tendencies to arise as a 
result of its training. Trainers can correct defects, but training is power¬ 
less to create in animals special endowments which have not been bestowed 
on them by nature. The special significance of the method of training 
consists in the unfolding of the individual peculiarities of certain species 
of animals and also in their association-reflex development. 

The defects of this method are that the training itself, because of its 
exacting character, depends partly on skill, and also that this method 
does not lend itself to being precisely recorded ; lastly, that it is applicable 
to animals, but, for perfectly obvious reasons, comparatively little to man. 
However, within certain limits, it may be applied to man also : for 
instance, the training of sportsmen and the like conforms to precisely the 
same principles as does the training of animals, and education itself is, 
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to a considerable extent, reducible to the acquisition of habits and to 
training, identical with the training of animals. 

Comparatively recently, Hachet-Souplet 1 in France made extensive 
investigations in which he applied this method. 

In his investigations on animals, he partly used our method also, and 
that with complete success. 

However that may be, the method of training is not devoid of valuable 
scientific significance, and, as we know, noteworthy facts have been 
revealed by means of this method. 

Hachet-Souplet has extensively used the method of training in his study 
of the development of the so-called instincts. 

By training in this context is to be understood the art of teaching animals 
to obey words, signs, or other stimuli which had previously no influence 
whatever on them. Synonymously, there is question of learned movements 
produced on a definite signal. This teaching of animals is achieved 
either by their attraction to a definite object by means of some allurement, 
or by incitation to the performance of the act by means of a whip or 
some other intense (for instance, electric) stimulus. We may distinguish 
between training in the true sense of the word, when the effects produced 
are habit phenomena, and other procedures, in which, although they are 
related to habits, man participates only in the general preparation of the 
experiment and without using the method of real training. Thus, for 
instance, a crab goes towards the light of a candle through a small aperture, 
and so gradually acquires the habit of passing through it more and more 
quickly. 

Really these methods are not training in the true sense of the word, for 
the light-stimulus acts directly on the crab, and this stimulus is not 
replaced by any other signals in the experiment. 

Here there is question of the establishment of an association without 
obedience to a human signal and, consequently, this does not appertain 
to training in the true sense of the word. Similar examples may be found 
in self-education. 

A pigeon, for instance, flying round a horse’s head, at first frightened 
the horse by the whirring of its wings and thus made him spill grain 
from his nose-bag. Led by this casual experience, it repeated the trick 
several times and for the same purpose. 

We shall also cite the famous example of the pike in Moebius’s experi¬ 
ment. This pike, having been isolated from fish by a glass, bumped its 
snout against the glass every time it wanted to seize a fish. At length, it 
broke its habit of rushing at the fish and, afterwards, when the glass was 
removed and the pike remained in one aquarium with the other fish, it 
did not touch them. 

In the first example, that of the pigeon, there was question of an inde¬ 
pendently inculcated action ; in the second example, of an inculcated 
inhibition of an action. Returning to our terminology, we say that, in the 
1 Hachet-Souplet : La genese des instincts , Paris. 
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first case, a natural association reflex was formed ; in the second case, a 
natural association reflex was inhibited as a result of an artificially created 
condition. 

According to Hachet-Souplet, elementary training consists in a stimulus 
producing an effective dynamogenous excitation, associated, by the 
mechanism of “ recurrence,” with the idea, which in turn becomes 
dynamogenous. 

The same phenomena occur in the natural life-conditions of animals. 
As the trainer regulates the order of the stimuli according to the task, and 
is guided by a certain plan, so also the external world regulates the order 
of stimuli which are presented to animals in freedom. 

Needless to say, the method we are examining has enormous significance 
for the reflexology of animals, in the sense of studying those phenomena 
which the same author (Hachet-Souplet), for some reason or other, and 
without sufficient ground, refers to the category of “ instinct.” He uses 
the term “ instinct ” or “ instinctive action ” not in our sense, but in the 
sense—general in animal psychology—of the contraposition of these 
actions to those which are known to belong to the category of the so-called 
“ rational.” Consequently, his concept of “ instinct ” is widened to such 
an extent as to include all association reflexes, with the exception of 
personal reflexes. 

Hachet-Souplet’s method of investigation is, in principle, quite analo¬ 
gous to our method. “ Let us assume ”—says he—“ that the animal has 
been taught by training to perform a reaction after affective stimulation. 
If we want to discover whether it is susceptible to auditory, olfactory, 
visual, and other stimuli, we must several times produce, by means of the 
given affective stimuli, affective states accompanied by a definite motor 
reaction. When, at a given moment, affective stimuli, which on their 
initial application produced no reaction, at last begin to produce it without 
the excitation of the affective stimulus, it will be proved that a nexus has 
been formed between the motor impulse, on the one hand, and, on the 
other hand, the sensation produced by that stimulus the effect of which 
we wish to discover. If, on the contrary, the subject remains inert under 
these conditions, the absence of the appropriate sensations is proved.” 

It is clear that we have here, in subjective terminology, a description of 
the foundations of the same method as we have used in our earlier in¬ 
vestigations. 

The same author employs, in the training of animals, as we have 
already mentioned, not only allurements, but also electric discharges as a 
means of producing a suppressing effect in regard to certain “ instinctive ” 
actions. 

“ Having determined the sensory capacity (faculte sensor idle), the experi¬ 
menter, in order to determine its intensity, has only to repeat the same 
experiments and decrease the intensity of the stimulus in each test. The 
minimal intensity of stimulation necessary for a noticeable reaction 
denotes the lowest threshold of sensation.” 
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It must be noted that the preface to Hachet-Souplet’s book is dated 
January, 1911 ; consequently, the work was published many years after 
our works on objective psychology. And in it there is also mention of 
our method of producing association-motor reflexes. It is obvious, there¬ 
fore, that Hachet-Souplet’s method is in this respect a borrowing from 
the w 7 ork of the Russian school. 

It is evident that, as regards its content, Hachet-Souplet’s method 
deserves no reproach from our side. 

I regret to say that Hachet-Souplet assumes the subjective standpoint 
in general, as may be seen from the passages quoted. On p. 112, he 
writes thus : 

“ Having such a constitution, man can never regard anything in the 
subjective sphere as simpler than sensation.” “ When attempts are made 
to explain it objectively, they are nothing more than dreams.” 

Then the same author speaks of “ affective sensations ” or “ feelings ” 
and of “ feeling ideas ” and, of course, extends these phenomena to 
animals. In another passage, he says : “ We think that Loeb is wrong 
when he whites that one advances a useless hypothesis when, in respect 
of the lower animals, one assumes sensation as a necessary mediating 
link between external excitation and the effect. The lower animals surely 
experience pain and pleasure.” 

Further in his work Hachet-Souplet speaks, at every step, of the con¬ 
sciousness and intelligence of animals. 

Even in the experimental section, the same author does not proceed 
without subjectivism. These “subjective” explanations naturally lead 
him into error. So, touching on the problem of associations, he speaks, 
for instance, of the method of investigation through training with the 
participation of self-observation. Besides, in regard to the law of associa¬ 
tion, he thinks, being guided by self-observation, that reproduction in 
man always occurs in the same succession as do the stimuli. In higher 
and intellectually developed animals, for instance in apes, he assumes 
that the same is probably true, but, in the vast majority of animals, he 
assumes that associations occur in a succession which is the reverse of the 
order of events. 

Needless to say, this is one of those errors which cannot be avoided by 
the “subjectivist” psychologists, who arbitrarily furnish the animal 
kingdom with experiences derived from their own psychic world. 

“ Let us assume,” says the same author, “ that an animal is being 
trained to approach on hearing the words : ‘ Come here ! ’ At first it is 
indifferent, and does not manifest any reaction. But then it is offered 
pleasant food as an allurement which makes the animal come, and this is 
a natural reaction. Later, the allurement may be removed, and the words 
‘ Come here ! ’ which preceded the allurement, call out, in turn, the same 
reaction.” He calls this the “ law of recurrence,” which, in its objective 
nature, was studied long before him in my laboratory, and which I call 
the “ law of signals.” 
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To speak of a contrast between man and the lower animals is impermis¬ 
sible, because, w'hen the experiments are identically arranged, we get the 
same phenomena in man. 

Thereby, we do not w'ish to depreciate the generally very valuable 
methodological hints of the same author in the sphere of the manifestation 
of those animal reflexes which he calls “ instinctive.” 

Still, the subjective trend of his w T ork isolates him from a number of 
other writers who adhere to the strictly objective method in the study of 
animal behaviour. 1 

In America, the objective study of animal psychology has recently 
taken hold, and almost every large university has founded a chair of 
animal behaviour. Even a number of text-books on this subject have 
been published—Holmes, Jennings, Washburn, Watson, and others ; and, 
in addition, special periodicals are issued such as The Journal of Animal 
Behaviour. 

The general character of the investigations is based on the behaviour 
of an animal trying to reach some allurement in the form of food, while 
the animal’s efforts meet with some obstacle placed in its way. The over¬ 
coming of these difficulties, in terms of the time necessary for reaching 
the food and of the number of deviations made by the animal in reaching 
the goal, serves as the measure of the animal’s mental capacity. 

One kind of apparatus used in such investigations is the maze. This 
is a box divided into corridors and blind alleys, and in the middle is a 
food box, from which the animal, let into the labyrinth, gets food. In this 
labyrinth, the animal learns, after a more or less long series of trials, to 
find its food quickly and without error. 

What organs serve, in this case, as guides in finding the food may be 
determined either by an operation for the removal of certain organs or 
by the introduction of certain external stimuli. Watson, for instance, has 
proved in this way that rats, when finding their food in the labyrinth, 
use kinesthetic stimuli chiefly, but partly touch ; while blind rats, and 
those devoid of smell, generally reach the goal as quickly as do normal 
rats. 

However, vision also is not indifferent here. This has been proved by 
the work of Stelly Vincent, w r ho, in her maze experiments, painted the 
walls and floors of the corridors of the labyrinth in different colours ; for 
instance, the right way was painted a brilliant white, and the blind alleys 
black. It happened that in such a labyrinth the rats found their food 
more quickly than in an ordinary one. So if, for instance, in learning in 
an ordinary labyrinth, the rats, to reach their goal, require 1,804 seconds 
in the first experiment and make 149 errors, in a painted box the rats 

1 Investigations of lower animals have, for a long time, been made from the 
strictly objective standpoint, as we have already mentioned. We in S.S.S.R. have 
also made beautiful investigations on insects, from this standpoint. I shall 
indicate, as an example, the valuable works of Professor V. Vagner, not to mention 
many others. 
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reach the same goal in 1,342 seconds and with 5-7 errors. Besides, the 
number of errors decreases more rapidly in subsequent trials. 

However, visual guidance had no special influence on the end-results, 
for at the end of the learning period the rats followed the correct route 
without mistakes in the same time-interval. The experimenter concludes 
from this that vision helps only during the period of learning, but the 
automatism which results is directed, at the end of the learning period, 
by kinesthetic impulses mainly. Smell and, later, touch, as shown by 
analogous experiments, play a similar auxiliary role. 

Experiments made on crabs by Schwarz and Saphir have shown that 
maze experiments are successful in the case of invertebrates also, although 
A. Bethe is sceptical about their capacity to learn. Other apparatus were 
used in experiments to investigate the organs of perception, for instance, 
by Jensen and Hunter in their investigation of hearing in dogs and rats. 
Both investigators have come to the conclusion that dogs and rats do not 
distinguish pure tones ; and Hunter’s experiments have led to the con¬ 
clusion that rats are guided by noises and soon learn to localise them. 
However, experiments on dogs, in regard to sounds, contradict Dr. 
Zeliony’s experiments in Leningrad, and Dr. V. P. Protopopov’s experi¬ 
ments in my laboratory. These used more accurate methods, and, there¬ 
fore, the former experiments must be subjected to appropriate test. 

Experiments in the distinguishing of colour by animals are also inter¬ 
esting. Such are obviously among the most difficult experiments of this 
kind. 

Formerly there was no doubt about the animals’ capacity to distinguish 
colours. On this fact the theories of protective colouring or mimicry and 
of sexual selection were built. Also the symbiosis of insects with flowers 
was based on the supposition of the insects’ capacity to distinguish bright 
colours. But Jesse began to prove experimentally that invertebrates do 
not distinguish colours at all. However, Frisch has decidedly opposed 
Jesse’s views and come to the conclusion that bees, for instance, distin¬ 
guish colours excellently. In Professor I. Pavlov’s laboratory, his disciple, 
Professor Orbeli, maintained, as a result of experiments on the saliva 
reflex, that the dog does not react differently to different colours (see his 
Dissertation , St. Petersburg), while, in my laboratory, Dr. Valker has 
shown, by means of the association-motor method, that dogs react differ¬ 
ently to different colours (Address to the Scientific Meetings of the Hospital 
for Psychic and Nervous Diseases, St. Petersburg). Other investigators, 
also, have, in this case, secured results which do not agree with Professor 
Orbeli’s. 

Not long ago, in America, Yerkes painstakingly investigated, by means 
of a special apparatus he constructed, the capacity of wild pigeons to dis¬ 
tinguish colours. After many experiments, this investigator came to the 
conclusion that pigeons decidedly choose red out of two colours—red and 
green. However, he does not solve the problem whether their choice 
depends on difference in the intensity of the colours. 
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The investigations of Lashley, Watson’s disciple, who worked on Bantam 
chickens, may serve as a supplement to Yerkes’s experiments. It was 
discovered first of all that the chickens were from the very beginning 
positively phototropic. 

This investigator first inculcated an association reflex to the intensity of 
light, and then he went on to the investigation of the influence of chro¬ 
matic stimuli. Ultimately, he came to the conclusion that hens distin¬ 
guish 4-6 different colours, for instance, green, red, reddish-orange, 
and yellow. Parrots, also, distinguish the fundamental colours (N. N. 
Ladigina-Kots). De Vosse and Rosa Hanson, who experimented on cats, 
came to the conclusion that they are incapable of distinguishing colours. 
The cats were at large, and the stimuli consisted not of spectrum light, 
but of pieces of coloured paper with which the opening of the box was 
covered. Ultimately, the investigators came to the conclusion that cats 
react to the intensity of light, but not to colours. 1 

Further, R. Yerkes’s investigations by the method of natural selection 
deserve attention. This method consists in the following : the animal 
experimented on must learn to select one of a number of mechanisms, and 
the correct choice gives him some satisfaction, for instance food. Imme¬ 
diately after the selection, the number and position of the mechanisms to 
be selected is changed. Experiments were made on birds and on mammals 
including anthropoid apes. According to the opinion of the investigator, 
this method makes possible the comparative evaluation of the mental 
development of animals. But from my point of view, the method itself 
does not give much certainty. 

We must also call attention to the investigations concerning the imita¬ 
tive capacity of animals—investigations first made, with negative results, 
by Professor Thorndike and later, with positive results, on cats by Dr. 
Barry in R. Yerkes’s laboratory ; Kinnaman’s experiments on apes, and 
N. N. Kots’s on chimpanzees—also with positive results. 2 We shall not 
enter into the details of these and many later investigations which have 
their objective trend in their favour. I shall only remark that, recently, 
the literature on the objective study of animal behaviour has grown con¬ 
siderably and in America an approach is being made to the study of 
human behaviour, a study which has first been set on a scientific basis on 
Russian soil in my laboratories at the Military Medical Academy and at 
the Psychoneurological Institute. 

In all the above-mentioned experiments on animals, the investigators 
used allurements in the form of food, which the animals had to get. 

1 Is this peculiarity connected, perhaps, with the fact that the cat’s eye is 
adapted for vision not only in the day time, but also at night, when colours in 
general are merged ? However that may be, Dr. Studentzov’s investigations, made 
in my laboratory by the method of training, have shown that even such larval 
vertebrates as caudata distinguish both sounds and fundamental colours. 

2 My paper on the imitative speech of parrots refers to the investigation of the 
imitative capacity of the lower animals—birds. Voprosi izutcheniya i vospitaniya 
litchnosti, 4-5, 1922. 
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Thus, in these investigations on animals, there was question of an “ aim ” 
reflex. In the case of the adult, in whom higher interests are prevalent, 
the above-mentioned arrangement of experiments is, for quite com¬ 
prehensible reasons, impossible, but in infants and children the food 
allurement may be utilised as the primary stimulus in experiments. Be¬ 
sides, the maze may be used for experiments in the form of children’s 
games. But in the case of an adult, the aim may be created either by 
offering him some prize or by previous agreement with the experimenter. 
Thus, he can, under these conditions, perform some task, for instance 
select some objects from a number, make calculations, solve jig-saw puzzles 
and other problems, form sentences from words, exhibit creative activity 
in a certain task, etc. Moreover, a pictorial representation on paper of 
the maze, as modified by Dr. Ivanov-Smolensky, who worked in my 
laboratory, may serve, as experience shows, as a method of experimenting 
on human beings, especially in childhood. The task, the solution of which 
is required, consists in finding the shortest way, avoiding blind alleys, from 
the periphery to the centre of the maze. In experiments of this kind the 
time necessary for the performance of the task must be noted, and also 
the quality of the performance, expressed in the number of errors, must 
be taken into account. 

We must mention that the maze method can be considerably improved. 
For this purpose I have proposed to construct a sectional maze in which 
the food is visible to the animal through wire-netting or glass. The investi¬ 
gation begins with a fewer number of obstacles and, when these are over¬ 
come, the number is increased. The obstacles are marked with numbers. 
The number of the obstacles surmounted determines the degree of the 
animal’s resourcefulness. In this manner, I could investigate the resource¬ 
fulness of hens at different ages. 

Needless to say, “ aim ” actions are more complex than other association 
reflexes, for in them we see a co-ordinated connection of a number of 
association reflexes or a complex of the latter, directed towards the 
achievement of a certain end as a stimulus. But in this case, we find 
greater dependence on individual—positive or negative—attitude on the 
part of the subject to the performance of the experiment and this must be 
taken into account by the experimenter—the more so as man cannot be 
put into the position of an animal forced by hunger to strive towards the 
attainment of food. 1 

A similar attitude may be found especially in cases where the subject 
is interested in preventing the attainment of correct results. That is why 
the experiment, in such cases, must be invariably supplemented by appro¬ 
priate observation of the subject, and this observation must, of course, be 
just as strictly objective as the experiment itself. 

Besides, the irreproachableness of the method of investigation by the 

1 And again, in experiments on animals, we must take into account the circum¬ 
stance that the investigation must be made under conditions of moderate hunger 
for it would obviously give different results if made on sated animals. 
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association-reflex method is evident from the fact that, as soon as we 
began the investigation, it was revealed, during the inculcation of associa¬ 
tion reflexes, that the central excitation produced by the stimulation very 
quickly extends to all stimulations of the given organ and to all degrees of 
intensity of those stimulations. After this, the subsequent differentiation 
of these reflexes begins in the sense that they are produced by only one 
stimulus with which the primary stimulus, in the form of an electrical 
current, has been associated. Thus, the theory of the specificness of 
conditioned stimuli was excluded, a theory which at that time was sup¬ 
ported by those who used the saliva method in Professor I. Pavlov’s labora¬ 
tory. The same process of initial eccentric extension or generalisation of 
the excitation and its subsequent differentiation holds good also of the 
responsive reaction. This can easily be shown in experiments on dogs. 
In experiments in which an association reflex in respiration was recorded, 
it was not difficult to show that the initial, eccentrically extended process of 
excitation is replaced by a process of inhibition, which spreads concen¬ 
trically ; and thus, precisely, the process of differentiation is effected. 

Further, it was discovered in our laboratory that if we have a composite 
stimulus, for instance, light and sound, to which a reflex is inculcated, the 
latter may be produced also by the individual components of the composite 
stimulus, although in weaker and unequal degree (Professor Platonov). 

The same has been recently discovered in our laboratory also in regard 
to the individual colours which constitute a composite colour stimulus. 
This process is analysis. However, it has been shown by Professor 
Platonov’s investigations that the composite stimulus can be differentiated 
from its components, so that the association reflex is obtained only by the 
activity of the composite colour stimulus, but not by its individual con¬ 
stituent parts. This process we call synthesis or generalisation. Besides, 
an association reflex to two or more different stimuli, for instance tones of 
different pitch, can be inculcated by the usual method, while the reflex 
will not appear to other tones. This phenomenon we call selective 
generalisation. 

Lastly, our attention is drawn to the interesting fact that if a dog is 
prevented from realising an association reflex in that extremity in which it 
has been inculcated, it is replaced by a reflex in the extremity on the other 
side. 

These are the main characteristics discovered even in the first experi¬ 
ments in the inculcation of association-motor reflexes in dogs and in man. 
All the other points will be discussed later. The great individual differ¬ 
ences, which appear in different persons, in the speed of the appearance 
and in the durability of association reflexes also deserve attention. Here 
one may meet with types characterised by great sluggishness in regard to 
association reflexes and others characterised by the speed of the appear¬ 
ance and by the special durability of association reflexes. 


CHAPTER XVIII 


The. relation of reflexology to experimental psychology. The experimental method 
usually employed in the exploration of the higher manifestations of correlative 
activity. 

A N important problem presents itself for immediate solution : the 
relation of human reflexology to contemporaneous experimental 
- psychology. More accurately expressed, the problem is : whether 
the data arrived at by the experimento-psychological method have special 
significance for reflexology ; and if so, what is this significance. 

Here we must first of all note that by experimental psychology we are 
to understand that sphere of subjectivo-psychological knowledge which 
has been secured by means of experiment, for experimental psychology 
has no other aims than the investigation of subjective (inner) experiences. 
Like observational psychology, it really studies the same processes of 
perception, ideas, memory, attention, association; volitional process, 
etc., but utilises experimental conditions in their study. Experiment 
supplements and refines observation and, anyhow, observation is merely 
experiment under natural conditions, and, therefore, experimental 
psychology, while remaining an essentially subjective science, supplements 
observational subjective psychology with which mankind has been long 
acquainted, and which, because of the experimental method which it has 
adopted, has, for some time, been receiving more steady support for its 
tenets. 

In other words, contemporary experimental psychology and subjective 
observational psychology, as sciences prosecuting the same end—the study 
of man’s inner world, one, by observation, i.e. natural experiment, the 
other by experiment, i.e. artificial experiment—form between them that 
scientific doctrine which we call “ subjective ” psychology, but we must 
keep in mind that its fundamental aim is the study of subjective processes 
or processes of consciousness, a study which relies chiefly on the intro¬ 
spective method. 

Therefore, it is natural that the conclusions of contemporary experi¬ 
mental psychology, in as far as they refer to the study of processes of 
consciousness, cannot have direct significance for our doctrine, which has 
as its fundamental aim the study of the objective manifestations of corre¬ 
lative, and, in particular, association-reflex, activity, as an integration of 
higher reflexes, and these conclusions may be used only when checked 
against the objective data of reflexology. 

But the material acquired in the experimento-psychological investiga¬ 
tions may be of some value to reflexology, if the results of the experiments 
are examined quite independently of subjective processes or processes of 
consciousness and only from the strictly objective viewpoint, just as 
they are given in the experimental conditions. 

Let us take the well-known correction method which consists in the 
crossing out of certain letters of the text—a method which was first 
introduced by Binet, and which is so much used in experimental psychology 
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for the study of processes of attention. Needless to say, the results ob¬ 
tained by this method do not depend on attention alone and, besides, may 
occur almost automatically, and, therefore, the method does not give 
quite irreproachable results in regard to attention. But for reflexology, this 
method, improved in my laboratory by Dr. Ilyin, 1 Dr. Anfimov, and 
others, determines the capacity to choose or, rather, to designate certain 
objects, and, in as far as we shall evaluate, as a method applied in work, 
the results obtained by this method from the viewpoint of choosing, we 
shall get quite objective data which characterise the given person. 

Let us take another example. Mental arithmetic, consisting in addition 
and subtraction, is a method much used in the investigation of complex 
processes of mental capacity for work. If, however, we shall not evaluate, 
from the point of view of conscious processes, the results obtained by this 
method, especially as there is question not only of so-called reflection, 
but also of memory, associations, and other subjective processes here, 
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Diagram IX 


The upper line—time indication ; the second line from top—electrical 
stimulus on the ball of the foot; the third line from top—indication of 
sound-stimulus ; the fourth line—reaction of the sole of the foot. 
Experiment on man : demonstrates the phenomena of inner inhibition, 
and also of release of inhibition on increase of the interval between the 
stimuli. The diagram should be looked at from right to left. 

but shall study them from the strictly objective viewpoint, understanding 
them as a synthesis of complex symbolic reflexes in the form of mathemati¬ 
cal calculation, which is work, the results of such an investigation may be 
utilised by reflexology also. In other words, reflexology may utilise the 
same method simply as the making of a calculation, and we shall remain 
on the strictly objective plane, and limit ourselves to the results of the 
given calculation in the case of a given problem, and under given con¬ 
ditions. We cannot doubt that the result will be different on the repetition 
of the same calculation under different conditions of experiment and, 
consequently, the objective result of the calculation will stand in a certain 
correlation with certain inner and external conditions. It is clear that the 
result will be different in accordance with the individual and other 
conditions. 

The same must be true of the so-called simple reaction and of all other 
methods of experimental psychology including the most complex processes. 
The results obtained by these methods on other human beings must be 

1 See A. V. Ilyin : Dissertation, 1901, St. Petersburg. 
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investigated, for our purpose, first of all without reference to processes of 
consciousness, but as an expression of a certain series of association 
reflexes which manifest a certain activity, and only in this case will they 
prove to be quite suitable for utilisation by reflexology. 

Thus, if reflexology, in the investigation of an external person, does not 
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Diagram X 

The upper line—indication of a cutaneo-tactual stimulus applied to a 
spot not usually stimulated ; the second line—indication of the same 
kind of stimulation in the usual spot, where the reflex was inculcated ; 
the third line—the reaction of the sole of the foot. The experiment 
demonstrates the topographical differentiation of a cutaneo-tactual 
stimulation in an association reflex in man. 


introduce into the sphere of its study such subjective states as feeling, 
sensation, idea, perception, and even such semi-metaphysical notions 
as attention, memory, imagination, will, etc., it regards as extremely 
valuable the experimental method introduced into modern psychology, 
but uses it on external persons not for the exploration of certain subjective 
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Diagram XI 

The upper line—the reaction of the sole ; the second line from top— 
the sound-stimulus ; the third line—the light-stimulus ; the fourth line 
—the primary electrical stimulus ; the fifth line—indication of time. 
The experiment, with the application of a double stimulus—sound and 
light—shows greater reactivity to sound than to light. 


states as such, but for the study of the external manifestations of association- 
reflex activity, as complex higher reflexes. 

Therefore, in the utilisation of the methods of experimental psychology 
for the purpose of the objective study of the association-reflex activity of an 
external person, no reflections whatever concerning consciousness, feeling, 
sensations, ideas, will, attention, etc., are permissible, for the result of the 
investigations must be interpreted in this case from the viewpoint of the 
objective data which surround the investigation. 
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But we must not forget that, in this case also, the material obtained by 
the experimento-psychological method, which had as its fundamental aim 
the revelation of the inner or subjective side of personality, does not solve 
those fundamental problems in which reflexology, which studies man in 
his activity and work, is particularly interested. For instance, it elucidates 
neither the formative processes of new connections, processes of inhibition, 
differentiation, selective generalisation, replacement, etc., nor the develop¬ 
ment and course of any habitual or non-habitual activity, etc. 

It is clear from the foregoing exposition that human reflexology not only 
has a special subject-matter—the study of correlative activity in general, 
and, in particular, of the association-reflex activity of man from the 
objectivo-biological side—but that it also uses special and peculiar objective 
methods of experimental investigation, methods which have already made 
possible the attainment of various generalisations in this new sphere of 
knowledge, and all of this taken together gives reflexology a sufficient 
justification for existence as an independent department of science in the 
circle of the other sciences. 

It is exceedingly important that reflexology, as distinguished from 
subjective psychology, really directs the investigation of an external 
person towards the unfolding of his external manifestations, and not 
towards the explication of the inner processes of consciousness w'hich 
occupy contemporary psychology. From the standpoint of reflexology, 
subjective investigation is permissible only on oneself and as providing 
data in the form of a verbal account, supplementary to the objective investi¬ 
gation ; and for full and accurate knowledge of the individual, the results 
of the verbal account must be invariably subordinated to the data provided 
by the objective method and, at the same time, must be appropriately 
checked against the latter. 

Clearly, the investigation may be made under certain conditions, for 
instance inhibiting or stimulating, and this will influence the results 
obtained. 

As, from the viewpoint of reflexology, a person is an agent who has 
developed under bio-social conditions, it is natural that the reflexological 
investigation of a person must consist above all in the recording of his 
activity or work,, but for the evaluation of activity the comparative method 
must be utilised. It is obvious from this that it is not sufficient to limit 
oneself to the positing of a certain phenomenon as characteristic for the 
person or of the so-called capacity, as psychologists usually or frequently 
do, but it is necessary to lead objective study in the direction of the 
investigation of different forms of activity in which personality is somehow 
expressed. 


CHAPTER XIX 


The objective observation of behaviour and, in general, of all the correlative processes 
of a human being. The significance of the recording of these manifestations in the 
child. The results of investigations made in this respect. 

T HE material of reflexology does not consist of experimental data 
alone. Strictly objective observation may not be excluded from 
its sphere. 

If we assume a strictly objective standpoint in regard to a human being, 
we may say, with certainty, that all his external manifestations may be 
subsumed under the scheme of the development of association reflexes, 
as dominants, and must be regarded as such. 

The explication of the correlation between the external manifestations 
of a person with the external influences, current and past, and also with 
inner stimulations is arrived at by means of careful and strictly objective 
observation of all the actions, conduct, speech, and other manifestations 
of that person. Not those data derived from subjective analysis, but the 
results of the objective observation of all the external manifestations of 
personality should really lie at the root of the characterising of a human 
being. In simpler language, the truest characterisation of a man should 
be his actions, conduct, relation to the environment, speech, gestures, 
facial expressions, and inherited-organic manifestations in correlation 
with some present or past external conditions and in connection with 
inherited peculiarities. 

Not only the detailed and careful observation of all the objective data 
regarding the human being in his correlation with all the internal and 
external, current as well as past, causes which have led to his external 
manifestations, but also the exploration of the whole past of the given 
individual, i.e. of the conditions of his life and education, and also the 
conditions of heredity, do not leave any doubt that a person is a bio-social 
being, whose biological nature, transmitted by heredity from the ancestors, 
contains the degree of potentiality of development; inherited tendencies, 
innate gifts ; the constitution which, together with the development, 
determines the temperament; the anthropological or racial type in the 
sense of the prevailing development of certain receptive organs (hearing, 
vision, active touch, etc.). Everything else appertains to the external 
influences both physico-cosmical and social, and especially the latter. The 
material for the characterisation of a person should be gathered in the 
light of what has just been said. The possession of such material makes 
it possible to foresee with certainty how a certain man will act in certain 
circumstances. 

It is true that such an investigation, although possible, is, in the majority 
of cases, rendered difficult by the fact that it is not easy to have sufficiently 
complete and exact knowledge of a given individual’s past, and that all the 
motives of actions in adults are, in individual cases, difficult to discover, 
but still this investigation is possible. The conditions are specially favour¬ 
able for this purpose when we observe a developing personality, especially 
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in the period of infancy, and, consequently, beginning from 1908, I de¬ 
voted to this subject a series of papers, published in Vestnik Psychologii. 
If, as we have already said, all the infant’s external manifestations, even 
the slightest, are, in their different circumstances, recorded in writing 
from the day of birth, and if, at the same time, note is made of all the 
external motives, current and past, of his reactions, irrespective of whether 
they are natural or artificially created, it is possible to secure a sufficiently 
complete inventory in both cases and then to state that his actions are 
conditioned both by external influences and those influences which have 
acted on him in the past, but some peculiarities of the external reactions 
must be ascribed to heredity. 

Immediately after birth, the new-born infant exhibits reflexes of two 
kinds : on the one hand, local reflexes ; and on the other, general reactions, 
which are most intense of all to unfavourable stimuli, such as a damp and 
cold bed, hunger, etc. To these the child reacts by crying, by various 
movements of the hands, legs, trunk, and head, by grimaces, etc. This 
restlessness, which takes the form of a number of random movements 
defensive and mimico-somatic in character, is inhibited under favourable 
general influences, for instance warmth and after feeding, and is replaced 
by complete quiet of the body, the smoothing of all the wrinkles of the 
face, and by sleep. 

In the course of time, the same phenomena are produced not only by 
peripheral stimuli, but also by other external influences. For instance, 
the child much later performs the same series of movements, and cries 
when the mother withdraws from him and, on the other hand, is pacified 
immediately when he sees in front of him his mother, who is feeding him 
at her breast. This is already the beginning of the development of 
association reflexes. 

In the same way, we can trace how in the child all association reflexes, 
of whatever kind, first develop on the basis of ordinary, i.e. innate, reflexes, 
how they gradually differentiate, manifesting themselves only in response 
to a definite kind of stimulus from among that class of external influences 
which at first produced them. Besides, it is not difficult to trace how 
they are subjected to synthesis or selective generalisation, when one 
and the same association reflex is the reaction to a number of various 
stimuli, which stand in certain correlation with the personality of the 
child. 

For the sake of completeness, I shall quote here a resume of my 
earliest observations concerning the development of the association-reflex 
activity in the course of the first half-year of the child’s life. 1 

“ The association reflexes develop in the child really through the 
reproduction of ordinary reflexes produced by certain sensory stimuli 
which initially do not call out the ordinary reflex, but which, as a result of 
frequent concurrence, have become associated with the primary stimuli 
(which call out the ordinary reflexes). Observation shows that reflexes 

1 V. Bechterev : Vestnik Psychologii, 1912. 
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which appear under the influence of internal stimuli are the first to be 
reproduced (sucking, crying, smiling, etc.). 

The reproduction of association reflexes may be temporarily inhibited 
under the influence of various external and internal stimuli, but reappears 
in full force. 

After the association reflexes have originated, their differentiation sets 
in and the reflex is reproduced in response to a component part of the 
stimulus, precisely as it was formerly reproduced in response to the whole 
stimulus. 

Simultaneously, the differentiated association reflexes by way of new 
combinations are reproduced in response to various external stimuli 
which bear a certain relation to the fundamental stimulus which calls out 
an ordinary reflex, and this may be called selective generalisation. 

At the same time, the differentiation of the responsive (efferent) aspect 
of the reflex occurs and, instead of general movements, a more and more 
localised motor effect gradually appears, an effect adjusted to the particular 
stimulus ; in other words, in response to a given stimulus, the reproduction 
of the appropriate part, instead of the whole reflex, occurs. Simultaneously 
greater co-ordination of separate movements is achieved, a co-ordination 
which has at its root the selective combination of separate muscular 
contractions. 

Let us also note that the conditions of inner inhibition make possible, 
in the course of time, the reproduction of association reflexes precisely 
when it is appropriate to the organism’s needs, which are the chief guides 
of the organism’s reactions and thus, later, the predominance of the so- 
called personal reflexes develops.” 

From these observations of human personality in the infantile period 
of man’s existence, it is already not difficult to draw the conclusion that 
the gradual development of correlative activity, through increasing enrich¬ 
ment of the personality by association reflexes, is entirely conformable to 
law. Further observations in this respect will be published by me later. 
Now I shall merely note that the infant is, in general, an exceedingly 
favourable object not only for observation, but also for experiments, 
“ natural ” in character, in association-motor reflexes, as, by the way, 
has been proved by investigations made according to a method (suggested 
by me) of natural experiment in which the child reacts to colours. These 
investigations have been made in the Pedological Institute which was 
founded by me and Zimin, and is now the Pedological Department of the 
Institute for the Study of Brain. 1 

Let me quote here also a short resume of later observations concerning 

1 V. N. Brazhas : Exp. psych, issledovaniya tzvetov. vpetchatleny u detey (Exp. 
Psych. Investigations of Colour Impressions in Children).—Minutes of the All- 
Russian Congress of Experimental Pedagogics, St. Petersburg, 1911. Other earlier 
investigations, objective in character, have been made on children in the same 
Institute by me (Vestnik Psychologii, 1909, 1910) and by Dr. K. P. Lifshitz (see 
Minutes of the Scientific Meetings of the Hospital for Psychic Diseases, 1910). 
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the development of the child, observations described in a common address 
by me and N. Shtchelovanov (K obosnovaniyu Genetitcheskoi Reflexologii — 
Principles of Genetic Reflexology) at the Plenary Session of the General 
Congress of Psychoneurology in Leningrad, 3rd January, 1924 : 

After a preliminary reflexological study of the infant, a study made 
first by V. Bechterev in a number of papers dating from 1908 ( Vestnik 
Psychologii), a special Department of Reflexology was organised in 1922 
in the Leningrad Pedological Institute ; and there, under the supervision 
of V. Bechterev and of the departmental superintendent, N. Shtchelovanov, 
systematic work is being carried out by a number of collaborators (Dr. M. 
Denisov, N. Figurin, Dr. A. Lukin, and others) employing the method of 
uninterrupted systematic observation and the recording of the child’s 
every reaction produced under the influence of external and internal 
stimuli, those collaborators also applying reflexological experiment and 
other methods. As a result of this work, there is an enormous amount of 
factual material in the form of diaries and records of experiments on 
several infants in the first half-year of life who were kept in the Depart¬ 
ment. The present address is a result of the elaboration of part of these 
factual data. 

Needless to say, psychology has no genetic method, because it is impos¬ 
sible to study empirically the infant’s sphere of consciousness, and thus 
psychology is deprived of the most important method of the natural 
sciences. 

At the present time, the general reflexology of adults has been con¬ 
siderably elaborated as a result of numerous experimental investigations 
made in V. Bechterev’s laboratories, where, for the first time, dating from 
1907, a special reflexological experiment was applied to man, an experiment 
which makes possible the formation of new functional connections in the 
central nervous system and the discovery of the fundamental conformity 
to law of the development of higher reactions or association reflexes in 
man. On the basis of these investigations, V. Bechterev has published 
papers in which he cites pertinent methodological, general-biological, and 
empirical data concerning the reflexology of man. 

But the cerebral mechanism of the adult is exceedingly complex. Its 
functioning is conditioned not only by external and inner (chiefly chemical) 
stimuli direct in their influence, but also by the individual’s whole past 
experience, as a result of which complex functional connections in the 
nervous system have been formed. Therefore, it is exceedingly difficult, 
even on the application of reflexological experiment, not only to investigate 
thoroughly all the complex functional interrelations in the nervous system 
—interrelations which determine the reactions and, in general, the whole 
behaviour of an adult—but also to fix the general principles and the 
individual peculiarities of the functioning of the nervous system. 

In view of this, the genetic method acquires specially important 
significance for reflexology. The object of the genetic method—the 
child—is born the least perfect, in his development, of the new-born 
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offspring of all living beings. His nervous system, especially in its 
higher ranges, is, at the moment of birth, both morphologically and 
functionally undeveloped in considerable measure, and its development, 
like that of the whole human organism, is gradual throughout the course of 
a comparatively long time. This great simplicity, which distinguishes a 
child from an adult, and makes impossible the explanation of its reactions 
on the basis of analogy with the experiences of an adult, is exceedingly 
valuable in objective investigation. The carefully organised study of the 
development of the child’s reactions from the moment of birth, a study 
prosecuted in the environs of a special institution—The Pedological 
Institute—where everything is adapted to the end of working through 
appropriate method, and, secondly, the investigation of the histogenesis 
of the nervous system—an investigation which is being made at the 
Institute for the Study of Brain and runs parallel to the investigation of 
the development of complex reactions—make possible an avenue to the 
explication of the most important problems of development. The deter¬ 
mination of the gradual change of the reactions towards complexity, 
differentiation, increase in variety and compass, establishment of complex 
interactions among reactions, gradual change in the general character of 
reacting and in the fundamental functional states, such as sleep and wake¬ 
fulness, makes possible the elucidation of the significance not only of the 
external stimuli which can be directly observed—stimuli which evoke 
reaction—but also the inner conditions of the formation and activity of 
these reactions. Physiologo-neurological analysis discovers the funda¬ 
mental principles of the development of the nervous system in its physiolo¬ 
gical aspect, and determines the interdependence between its functioning 
and the ontogenetic development of cerebral connections. 

In as far as the development of personality is a result of native qualities, 
on the one hand, and the interaction of the personality with the physical 
and, especially, the social environment, on the other hand, the genetic 
method discovers what, in the development of personality, is referable to 
biological, and what to physico-social, factors, i.e. what reactions or 
separate elements of complex reactions with their physiologo-neurological 
basis are heredito-organically predetermined reactions, and what are 
formed as a result of personal experience, and also on the basis of what 
hereditarily conditioned reactions of simple reflexes, in what order, at 
what time, and under w r hat conditions the higher reactions or complexes 
of association reflexes develop. 

In the empirical part of the address, we were able to characterise the 
content and the development of the fundamental types of reactions in 
the course of the first five months of a child’s life, and to state the most 
important principles governing their development. Special significance 
must be attached to the gradual development in the central nervous system 
of processes of a dominant character, or—more briefly—dominants. 

The principle of the dominant has been recently advanced by Professor 
Uchtomsky as one of the general and most important principles relative to 
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the activity of the nervous centres, and he has backed it by data derived 
from experimental investigations on warm-blooded and cold-blooded 
animals. But relative to association-reflex activity, it was discussed by 
V. Bechterev as early as 1911 in his Objective Psychology , in the chapter on 
concentration. The essence of this principle is that the centre of excita¬ 
tion, irrespective of the area of the central nervous system in which the 
excitation arises, determines the paths of discharge of the nervous excita¬ 
tion. This centre, as it were, attracts their excitation from other nerve 
centres, and this produces inhibition in some, and heightening of 
excitability in other, areas of the nervous system. 

In the analysis of factual data relative to the development of the child’s 
reaction, the most important problems arise from the investigation of the 
increasing complexity of the interaction among reactions. In the elabora¬ 
tion of the materials of the Pedological Institute, a special type of reactions 
was segregated. To this type belong the infant’s nutritional reactions 
from the very beginning ; then with gradual development, reactions which, 
in the form of visual concentration, arise to stimuli impinging on eye 
and ear, and which, according to their physiological characteristics, 
must be regarded as functionally predominant. These functionally 
predominant reactions were segregated as a special type, not only because 
of their physiological peculiarities, but also because they have a specially 
important significance in the genesis of all complex reactions. The 
principle of the dominant in the activity of the nerve centres, a principle so 
wonderfully backed by experiments on animals, completely explains the 
physiologo-neurological basis of these functionally-predominant reactions, 
and it may be stated that the dominant processes in his nervous system, 
which exist from the first in a new-born infant, and also the new dominants 
which develop gradually, are the fundamental factors in the development of 
the complex reactions which arise later and, in general, in the functional 
perfecting of the infant’s nervous system. 

A new-born child has only one quite clearly expressed dominant, which 
arises during sucking or, in general, during the activity of positive nutri¬ 
tional reactions, among which we must include, in addition to sucking, 
the primary orientation nutritional reactions. The latter reactions are 
expressed in the turning of the head to one side, with the mouth open or 
“ groping,” as it were. Sucking and “ groping ” arise under the influence 
both of external stimuli (during the first days, touching the lips and, 
simultaneously, the tip of the tongue produces sucking ; touching the 
corners of the mouth or the cheek near the lips produces “ groping ”) and 
also of inner stimuli, for in a hungry child not only a general reaction 
arises, usually in the form of movement and shouting, but also specific 
nutritional reactions : sucking and groping. When these reactions occur 
in the absence ol an external stimulus, they obviously afford evidence that 
hunger (“ hungry blood ”) acts as a chemical stimulus, firstly, on the whole 
nervous system and so calls out a general reaction and, secondly, pre¬ 
dominantly or selectively on the nutritional centres, and, consequently, 
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specific nutritional reactions arise apart from any external influence. 
Selective influence on the nutritional centres occurs also in satiation during 
which positive nutritional reflexes often do not arise, even under the 
influence of the usual or external stimuli, which in this case produce a 
defence reaction in the form of pressing the lips together. During the 
occurrence of nutritional reactions, all general reactions, which had 
hitherto existed as movements and shouting, are retarded or inhibited, 
and it may be also often observed that sucking which is weakening or 
ceasing is again renewed, and even strengthened, under the influence of 
external stimuli, for instance, cutaneous (slapping), and this affords 
evidence of extensive functional connections and of the dominant process 
in the nervous system. Thus, the positive nutritional reactions in a new¬ 
born child are physiologically very strong and complete, and this is fully 
in accordance with their biological significance for the child. Another 
dominant more weakly expressed arises in a new-born infant during quick 
change of posture (for instance, the change from the horizontal to the 
vertical position) and under the influence of this, the infant, who is crying 
and moving, becomes temporarily calm and motionless. In the given case, 
the dominant process in the nervous system arises from the influence on 
the semicircular canals, since various muscle-joint stimuli, operative in all 
kinds of passive movements, do not produce inhibition of movement and 
shouting. 

All the other various reactions of a new-born babe have a different 
character ; they differ from the dominant reactions mentioned in that, on 
their occurrence, they do not inhibit other reactions and bear, as it were, 
a local character. To these belong those reflexes which arise under the 
influence of external stimuli acting on the various receptive surfaces : 
cutaneous, mucous, ligamental, optic, aural, etc. It is expedient to 
divide these reflexes into two groups : (a) simple specific and ( b ) complex 
specific reflexes. Complex specific reflexes, which occur in response to 
an influence on the eye (light) and on the ear (sound) and take the form of 
turning the eyes and head to the impinging scimulus, and of movement of 
the eyes and head after a luminous object moving before the eyes, are, in 
a new-born infant, completely identical with simple reflexes in that, 
during their occurrence, they do not exert any appreciable influence in the 
form of inhibition of other reactions present ; in other words, they bear a 
local character. Complex specific reflexes differ from simple not 
only in their greater complexity, but chiefly in the fact that, while simple 
reflexes (cutaneous, ligamental, etc.) suffer comparatively little change in 
their further development, complex reflexes change in the direction of 
the establishment of their interaction with other reactions, when (under 
the influence of stimulations of eye and eaf) extensive dominant processes 
are present in the nervous system. The dominants are expressed in the 
form of positive functioning of the organ stimulated, while there is simul¬ 
taneous general inhibition of all other reactions (concentration). This 
condition appears for the first time between the ages of fourteen days and 
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two months. Beside the reflexes mentioned, there arise in the new-born 
child general or complex non-specific reactions in the form of general 
movements—often accompanied by shouting—under the influence of 
external as well as inner stimuli (hunger ; and among external influences, 
chiefly temperature affecting a considerable part of the cutaneous surface, 
as happens in changing the napkins). The causes of such general reactions 
are to be found in the peculiarities of functioning of the central nervous 
system, which is inclined to irradiation of excitation. 

Side by side with the development of the infant, a gradual change and 
improvement in the reactions takes place. We shall cite some facts 
important for the characterisation of development. Here belongs first of 
all the gradual change of the reactions of eye and ear, and these are 
expressed in the following way : in a new-born infant these reactions, as 
has been already mentioned, are local complex specific reflexes, but, 
beginning from the third week, the first association reflex is established as 
a response to the usual feeding posture, when the infant makes groping 
movements of the lips before he is drawn to the breast; and, beginning 
from the second to the third month, perfectly defined visual and auditory 
dominants, in the form of concentration, are exhibited. 

The general conclusions from the empirical part of the address are as 
follows : 

(1) A new-born infant exhibits, in addition to innate simple and complex 
specific reflexes and general non-specific reactions, innate reactions of a 
dominant type—the nutritional dominant and the posture dominant. 

(2) The first important stage in the child’s development consists in 
the origin of dominants from other receptive surfaces, and of these the 
most important are the visual and the auditory dominants. 

(3) For the development and further perfecting of the dominants, their 
exercise under the influence of external stimuli is important. 

(4) The dominants of the organs of vision and audition develop on the 
basis of the gradually developing functional complexity of the originally 
local reflexes, which are already being produced in the new-born infant 
from the same receptive surfaces, and which then, as a result of the 
maturing of complex nervous mechanisms, both the cortical and the sub¬ 
cortical regions of the nervous system participating, enter into complex 
interactions with the other reactions. 

(5) Dominant correlations in the functioning of the complex nervous 
mechanisms are the fundamental conditions of the formation of differen¬ 
tiated motor reactions which are formed on the basis of the primarily 
existing general motor reactions and simple reflexes, and also through the 
further formation of new functional connections, and this leads to the 
establishment of higher reactions of the type of association reflexes. 

(6) The time and the order of the formation of those association 
reflexes which are genetically the earliest correspond to the time and the 
order of the formation of dominants. The establishment of new functional 
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connections, i.e. the formation of association reflexes, is possible only 
on the presence of appropriate dominant processes general in character 
(on concentration), which occur not only in the cortex, but also with the 
participation of the lower parts of the nervous system, and, as a result 
of this, the mechanism of association reflexes is not limited to cortical 
processes. Therefore, the subcortical regions also, as well as other parts 
of the organism innervated by them, for instance the vascular system and 
the glands, have an influence on the formation of association reflexes and 
their activity. We have to admit also the possibility of the formation of 
new connections either in the subcortical regions or with their direct 
participation, as, for instance, in the case of the establishment of the 
nutritional reaction, which occurs in the feeding posture as early as in 
the course of the first month. 

Let us further note that the genetic method propounds as one of the 
most important problems the problem of the development of wakefulness 
as such a general functional state as is the fundamental premiss of all 
higher reflexes. Since the state of sleep or, rather, the absence of wake¬ 
fulness is the initial state of a new-born infant, so, in genetic investigation, 
it is possible both to trace the quantitative increase of wakefulness as well 
as the deepening of the sleep, and also to elucidate the external and 
internal conditions of its origin and development. It is clear from this 
that the problem of sleep also can be ultimately solved only in conjunction 
with the explication of the nature of wakefulness, because sleep ensues 
when the conditions necessary for wakefulness are removed. 

The further development of the child takes the direction of the successive 
acquisition of new association reflexes, together with the establishment 
of appropriate dominants, and this is essentially facilitated by the 
development of speech. Counting, i.e. the denoting of numbers of 
objects by certain words, develops, however, much later than the simple 
denoting of objects by words, for here there is question of the numeral 
relations of the objects themselves. Houzeau says in this context : “ At 
first, the child distinguishes only a single object from a multitude. At 
eighteen months, he distinguishes one, two, or several objects. At the 
age of three, or a little earlier, he distinguishes one, two, and four ; and 
only later does he begin to count correctly in order : one, two, three, 
four. At this point he remains very long. That is why the Brahmins 
teach the pupils of the first class to count only to four, and postpone 
counting up to twenty to the second class. It has been observed in regard 
to European children of average capacity that they count to ten not earlier 
than at the age of six, and to 100 not earlier than the age of ten. Of 
course, the child at this age can repeat the numbers which we have taught 
him, but knowledge of numbers, i.e. capacity to determine the numbers 
of objects, does not consist in this.” (Quoted from Ribot : Uevolution 
des idees generates, Paris, 1897, p. 43.) B. Perez also agrees in general 
with Houzeau’s opinion. 
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Perez observed a ehild of 2-|, who eould count to 19, but had no idea 
of the meaning of 3 days, and had to have it explained to him that it does 
not mean to-morrow, but to-morrow and another to-morrow. Binet’s 
experiments are significant in regard to the development of counting in 
children. The results of these experiments have been reduced by Ribot 
to the following ( l.c . p. 44) : “ A four-year-old girl, who could neither 
read nor eount, learned the names of several numbers, and these she 
applied without a mistake to one, two, and three objects ; when the 
number was higher, she named the higher numbers at random and, for 
instance, eounted four objects as six and twelve indiscriminately. If two 
groups, one of 14 and another of 18 counters, of the same size are spread 
unheaped on the table, she quickly recognises the more numerous group. 
Then, both groups are changed by increasing the number of counters by 
one on the right and then by one on the left, so that the proportion of 
14 to 18 remains. In six experiments, the answer was always correet. 
If the proportion is 17 to 18, there are eight eorrect answers, and one 
wrong one. But if the counters in question are not equal in diameter, 
everything is ehanged. The green counters have one diameter, and the 
white another. On one side there are 18 green counters, and on the other 
14 white. The ehild constantly makes mistakes and thinks the latter 
group more numerous ; the number ean even be decreased from 14 to 
10, and she still does not change her opinion. Only when 9 remained does 
the group of 18 green counters seem more numerous to her.” It is 
obvious that the child judges not by number, but by extension, and this 
agrees with Binet’s other experiments with lines, the differences between 
which are generally well determined by children. 

Preyer’s observation must be understood in the same way, when he 
says of one of his children that “ it was impossible to take away one of 
ten ninepins without his noticing it; and at the age of 18 months, he 
knew perfectly well whether all his ten animals were present or whether 
one was missing.” Preyer's son, a ehild of 17 months, who could not 
speak, reached for a toy which had been placed in a cupboard too high 
for him to reach, but having looked around, he pushed a little suitcase 
to the eupboard, elimbed on the case, and captured the toy. Ultimately, 
we are concerned here precisely with an association reflex based on the 
need to get the given objeet and on the satisfaction of this need by a 
eertain deviee. Let us also note that, from the time that the child begins 
to reaet to social stimuli and thus begins to be a social being, he co¬ 
ordinates his activities more and more with the social environment, and 
subjects himself to the activity of social, and later soeio-eeonomie, faetors 
as stimuli whieh inculcate complex reflexes expressed in his behaviour. 
These faetors aequire exclusive significance for the developing individual, 
especially from the time when he frees himself from the guardianship of 
the parents and begins to follow the path of independence. 


CHAPTER XX 


The development of natural association reflexes in adults. Examples of natural 
association reflexes produced from the cutaneous surface, from the motor and static 
organs, the organs of vision, hearing, smell, and taste. 

I N precisely the same way, man, as a result of continuous life experi¬ 
ence, has inculcated in him, in the course of his later life and without 
any active intervention on his own part, a number of association 
reflexes which hitherto could not have been properly evaluated because 
of insufficient knowledge of their development. In this respect, the 
appropriate elucidation of these phenomena is not devoid of significance 
for us. 

A typical phenomenon belonging here is the experiment in touching, 
without the participation of vision, objects placed in a closed box. Let 
us assume that among the objects placed in the box there are also living 
beings, such as a crawfish. When the latter quite suddenly manifests its 
presence, even by a simple movement, everyone knows how the 'hand is 
immediately and suddenly withdrawn from the box, because the possi¬ 
bility of being pinched by the creature’s claws, although such a pinch is 
quite innocuous, is associated with the crawfish. 

A peculiar phenomenon also belonging here consists in the fact that if 
a pedestrian quite unexpectedly touches even some insignificant obstacle 
with his head, that is sufficient to call out a reflex in the form of ducking 
the head and the whole body. 

In a third case, it is sufficient for someone to touch another man’s belly 
unexpectedly, and the man touched immediately and suddenly springs 
back with his whole body. 

Further, if a man, while going on his way, suddenly and slightly touches 
some obstacle with the point of his foot, he immediately jerks forward to 
keep his body on his feet. 

In all these cases, the disproportion between the effect and the external 
stimulus is striking, for a mere touch is sufficient for the motor reflex to 
grow into a complete and complex defensive movement. 

The above-mentioned defence movements, which arise on certain 
cutaneo-muscular stimulations, may not be regarded as simple reflexes, 
for they can in no case be evoked when the subject is prepared for them. 
Consequently, these reflexes are usually inhibited ; and only when the 
external stimuli act unexpectedly, when the subject is not prepared for 
them, or concentration is distracted, are they evoked under the appro¬ 
priate conditions. 

We observe here, just as in other association reflexes, a peculiarity 
consisting in the fact that, on repetition, they are inhibited even when 
concentration is distracted. This relatively facile capacity for inhibition 
obviously indicates that these are association reflexes in their nature. 

Apparently, the development of the latter must be understood thus : 
in the course of life, under the influence of appropriate mechanical stimuli, 
association reflexes have arisen—reflexes which, defensive in character, 
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arise when a foreign object even ever so slightly touches the body, this 
touch giving, as it were, the signal for a possibly more considerable 
impact. In other words, we are concerned here with cutaneo-muscular 
association reflexes defensive in character. 

Let us take an example from another sphere. A man who is accustomed 
to sit on chairs of a certain height will inevitably fall if, without being 
prepared, he tries to sit on a very low chair. 

Everyone knows the result of the wicked practical joke which consists 
in removing the chair, when the person who has risen from it intends to 
resume his seat. 

The case of a sudden false step is a no less striking example : when a 
man, with his concentration distracted, while he is walking on a smooth 
surface, steps into a hole. 

Lastly, we know that a man, who, without effort, has overcome some 
obstacle many times, makes an exaggerated effort when the obstacle is 
suddenly removed. 

In all these cases, there is question of a certain cutaneo-muscular asso¬ 
ciation reflex, which is adjusted in its intensity to the conditions usual in 
man’s life, or of that phenomenon which may be called the fixing of a 
reflex. A sudden change in these conditions leads to the continuation of 
the usual realisation of the reflex, without adjustment to the changed 
conditions, and, as a result of this, the above-mentioned consequences 
occur. 

Here we are obviously concerned with the same fact as is observed in 
the laboratory investigation of personal association reflexes, by a method 
developed in my laboratory. 1 When the personal association reflex has 
been set in a certain direction, this personal reflex is, for some time, 
manifested in its former direction and at its former time-intervals, when 
the conditions are suddenly changed. 

This is why, if we arrange with the subject of experiment that he should 
press a rubber ball with his finger at every beat of a quickly ticking metro¬ 
nome, he invariably presses superfluously when the metronome is suddenly 
stopped. The number of such surplus pressures stands, as experiment 
shows, in a certain correlation with the number and frequency of the 
beats of the metronome to which the subject presses the rubber ball with 
his finger. 

But in addition to cutaneous and muscular association reflexes, there 
are in man’s life a multitude of other fixed association reflexes—visual, 
auditory, etc. 

We know that, if some obstacle suddenly appears before the eyes, a 
jerking back of the head and body ensues immediately. On the other 
hand, the sudden approach of a hand or some foreign body to the eyes 
leads to the shutting of the eyes and the jerking back of the head. We 

1 See V. Bechterev : The Reproductive and Associative Reaction in Movements — 
Obozrenie Psychiatrii, 1898. See also the investigations made by Dobrotvorskaya 
in my laboratory : Vestnik Psychologii, 1910. 
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know that when an eatable is shown, abundant secretion of saliva and 
also of gastric juice appears, as experiments on those who have been 
operated on convince us. 

It is not difficult to imagine that a man will begin to flee at the sight of 
a snake moving towards him, even if it is not poisonous. Many animals, 
for instance nervous horses, cannot help shying at the sight of a mere 
piece of paper. In precisely the same way, a man recoils from the muzzle 
of a gun or revolver pointed at him, even if the weapon is not loaded. 
Every man, on seeing a handkerchief or some other object falling from 
another man’s hand, immediately jerks forward to pick it up, even when 
this is not necessary. When a companion, or a man who happens to be 
walking beside one, falls for some reason or other, a hand is inevitably 
stretched out to support him. 

We know further that the mere sight of a vomit causes nausea. 

Many fixed association reflexes of the auditory organ may also be 
pointed out. A hunter seizes his gun and makes ready to shoot when he 
hears a mere rustle in the bushes. Everyone immediately begins to flee 
on hearing the roaring of a wild beast in the wood. One involuntarily 
starts back on hearing a shot. When the sound of a familiar voice becomes 
audible, one immediately turns in its direction. At the sound of a familiar 
song, one, without being aware of it, begins to hum it. At the sounds of 
a march, one involuntarily adjusts one’s steps to the time of the march. 
The sounds of dance music incite one to dance. 

The olfactory organ plays a lesser role in man’s life than do the other 
organs, but it is indubitable that in this case also numerous examples of 
similar association reflexes may be cited. So, at the mere smell of a 
savoury dish, the eyes turn in its direction and saliva begins to be secreted ; 
a disgusting smell often causes nausea, etc. 

Lastly, in connection with stimulation of the gustatory organ, 
association reflexes may also be discovered. So it is sufficient to put a 
pacifier into the new-born infant’s mouth, and, immediately, not only the 
reflex act of sucking, but also the act of swallowing, is produced. 

All the above-mentioned phenomena would be rather incomprehensible 
without the experimental study of association reflexes, and, on the con¬ 
trary, from the standpoint of these experiments, they receive a quite 
natural explanation. 

It is especially important to note here that the social milieu, as a result 
of the conditions of social life, is, in its various forms, the chief stimulus 
which inculcates in the individual a countless number of reflexes which 
are being stratified on the innate or inherited reflexes, and, consequently, 
an adult personality is, in the true sense of the word, a bio-social being. 


CHAPTER XXI 


Imitation, facial expressions, concentration, speech, gestures, and personal movements 
as association reflexes. The active and the passive aspect of personality. 

I T must be kept in view that also the more complex manifestations 
of correlative activity can, and must, be understood and explained 
from the viewpoint of the same theory of association reflexes. 

Let us take che process of imitation—a process based on the fact that 
the visual impression of a certain posture and movement produces in 
another the same posture and movement in the form of an association 
reflex, and that the hearing of a song excites in another the singing of the 
same song in the form of an association reflex. The mere sight of yawning 
is well known to infect others, because the visual impression excites, by 
association, the appropriate muscular contractions which lead to a yawn, 
which, as a result of organic character, is in a state of readiness for realisa¬ 
tion. Imitation, which is the simplest association reflex, has at its root 
past experience in the social milieu. Let us assume that we beat time 
with our feet at the sight of one dancing. But we, in our experience, have 
frequently, during our own movements, performed the same movements 
under our visual control ; and, consequently, an association reflex to 
visual rhythmical stimuli, in the form of movement of our own feet 
simultaneously with the accompanying kinesthetic stimulations and the 
movements themselves, has been already inculcated and fixed. This is 
sufficient for the sight of the rhythmical movement of feet like our own 
in the dancing of an external person to excite in us the accompanying 
kinesthetic stimulations, which produce the beating of the appropriate 
time with our feet. The same happens in other cases of imitation. Self¬ 
imitation passes over into imitation. 

Various kinds of imitation, on which education is based to a considerable 
extent, are well known to be extensive throughout the animal kingdom 
also. According to Hachet-Souplet, so-called “ rational ” imitation is not 
excluded in the higher animals, but, in the majority of cases, there is 
question of “ instinctive ” or, more precisely, reflexive imitation, for the 
existence of an “ instinct ” of imitation has not been proved. Imitation 
among individuals of the same species does not differ essentially from 
associations by similarity. An individual, situated beside another of the 
same species, has a tendency to act like his neighbour. For example, a 
peacock, on whose leg a ribbon had been tied several times, pulled off the 
ribbon tied round the leg of its fellows, as if it were tied to its own leg. 
Pigeons placed without food in a cage and separated by a grating from 
another cage of pigeons began to peck the floor when the other pigeons 
in the neighbouring cage ate grains. 

The inanity of such imitation is still more obvious in the fact that when 
strange bees enter a bee-hive and begin to devour the larvae, the workers 
of this colony discontinue their duty of driving out the intruders, and 
themselves begin to devour the larvae which they have fed. (Buchner, 
Siebold, and Kiinckel.) 
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In birds, the acquisition of habits occurs not through training or special 
lessons taught to the younger ones by the old, but, to a considerable 
extent, through mere imitation on the part of the fledglings, which see 
the actions and the mode of living of older birds. How imitation in birds is 
developed may be seen from the following : Magde d’Aubusson has 
published a military pilot’s observations of the flight of birds. It was seen 
that, for instance wild duck, which fly in a chain, exhibit striking co¬ 
ordination of movements. The least deviation of the foremost bird to 
one side or the other leads to the same movements in the other birds. 
The duck were flying at a speed of no kilometres an hour at a height of 
105 metres. 

Dogs which have been brought up with cats acquire certain feline 
peculiarities, for instance the washing of the face (Romanes). 

Hachet-Souplet cites numerous examples of imitation in trained 
animals.' 

The fact that higher animals, for instance apes, imitate less than 
other and lower animals is explained by Watson as due to the interference of 
inhibiting impulses produced by the greater development of the association- 
reflex activity of higher animals. 

I must state here that imitation is one of the most extensively studied 
phenomena in living nature and is encountered everywhere in the animal 
kingdom, beginning from the lowest organisms and ending with man. 
For instance, the imitation of adults by children is universally known. 
We know of equally striking facts of imitation also in adult idiots. But we 
find imitation, too, in the daily life of normal people. There is no neces¬ 
sity to dilate here on this phenomenon, which the French sociologist, 
Tarde, has regarded as the foundation of social life in general. It is 
sufficient to say that imitation is one of the fundamental manifestations 
of correlative activity and that this manifestation is, from my viewpoint, a 
result of social life, which it pervades. Although imitation is a reproduction 
of the actions, words, gestures, facial expressions, and other external 
manifestations of one or of many men by other persons, one or several, it 
must be borne in mind that imitation, in many cases, cannot be “ blind,” 
without any correctives on the part of the individual, who, through 
imitation, notes certain phenomena which are new to him. These cor¬ 
rectives are conditioned by what constitutes the experience of the person, 
and everything that is not opposed to this experience may be readily 
acquired through imitation, while everything opposed to the results of 
past individual experience, which has left its traces on the personality, or 
on what the subjectivists call “ mind,” encounters opposition, on the 
part of the person, in regard to imitative reproduction ; and even if it 
should be taken over and assimilated by him, then this happens only with 
appropriate correctives, which are results of partial inhibition and of the 
process of substitution. 

Under life conditions, two cases may arise : (x) when the inhibition is 
complete and ousts imitation, the reproduction of the model being quite 


HUMAN REFLEXOLOGY 


236 

excluded, since it excites a negative reaction of protest and evokes the 
reflex of rejection ; and (2) when the inhibition of imitation is not com¬ 
plete and, consequently, the acceptance and assimilation of an external 
influence is modified by correction provided by the experience of the 
person. 

It is clear from this that the weaker the experience of the person, the 
stronger the imitation. Animals in general, the lower they are in the 
development of correlative activity, the more imitative they are. It is also 
intelligible why children imitate one another to a greater extent than 
adults do and, on the other hand, why young nations imitate older 
nations to a greater extent than the older do the young. 

The question arises : What really lies at the root of the development 
of imitation ? Why does one animal, living in community with another, 
begin to imitate it ? It must be noted that imitation lies in the nature of 
the orientation reflex, in as far as this reflex reproduces the form and 
peculiarities of the object towards which it is directed. Thus, on hearing 
a rhythm, we split it up in an appropriate manner and, consequently, 
imitate it. In the tactual reflex, we follow the contour of the object with 
the finger, and, consequently, in the tracing of its form, there is again 
question of imitation, as we imitate in seeing, when we explore with our 
eyes the various outlines of the object, and when the object moves, our 
look, as well as our head, reproduces its movement. Thus, imitation is, as 
it were, a further development of the orientation reflex. On the other 
hand, we are concerned here with the fact that movement and activities in 
general are a normal condition of existence for every organism, and, 
therefore, they are accompanied by a general sthenic reaction, at least up 
to the moment when indications of fatigue begin to appear. Those 
movements which arise through reproduction, which participates both 
in self-imitation—numerous repetitions of the same movement—and 
in the imitation of others, are facilitated and, as a result, their execution 
is accompanied by a still greater sthenic reaction, and the latter, as we 
know, always sustains the movements and activities which arouse it. 

If we grant that imitation in itself, as a reproduced movement, is 
accompanied by a general sthenic reaction, then it becomes comprehensible 
to us why imitation is often manifested simply for the sake of imitation : 
why a man laughs unnecessarily when another laughs, why a man yawns 
on seeing another yawn, etc. 

We must remember that imitation is obviously a characteristic of the 
whole animal kingdom, beginning from the lowest animals. Here belongs 
the so-called mimicry of the low r er animals when they imitate the environ¬ 
mental conditions. 

Imitation is well developed in insects, birds, and mammals. In the 
higher animals, it is manifested not in the colouring of the cutaneous 
surface, but in the manifestations of voice, in expressive movements, and 
in actions, and many examples may be cited of imitation which is not 
useful, but is imitation merely for the sake of imitation. So, for instance, 
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the thrush can imitate the crowing of a cock so perfectly as to deceive even 
hens. Naturally, imitation plays an enormous role also in the development 
and formation of the so-called “ instincts.” Details of this may be found 
in Romanes {Animal Intelligence ). 

We encounter imitation for the sake of imitation in savage peoples also, 
and in some cases, because of special conditions, it reaches an abnormal 
degree (“ emeryatcheniye ”) as has been observed, for instance, in the 
peoples of the north of S.S.S.R., in Siberia, and North America. 

In view of the comparatively complete study already made of the 
phenomena of imitation in the animal kingdom, we do not think it 
necessary to dilate on this subject. 

The question arises, however : What sustains the development of imita¬ 
tion in the biological scale of animal life ? First of all, it is necessary to 
bear in mind that imitation, as a reflex, is a result of selection, for, in many 
cases, imitation of the environment or of the leader of the herd means 
safety from enemies or escape from attack. On the other hand, the various 
favourable influences, by which nature affects the living being, naturally 
serve as stimuli to his reproducing the same phenomenon. This may be 
one of the causes of mimicry, irrespective of conditions of natural selection. 
Imitation also serves as a basis of social life, which is a necessary life 
condition for all living beings, for without imitation there could be no 
expressive movements, no language, no co-ordinated activities, no fixed 
categories. It is natural that the social life conditions are stimuli to the 
imitation reflex. Thus, some prey secured by collective efforts excites, in 
a more or less equal degree, all the members of the group, all of which 
perform more or less similar gestures and expressive movements. Fatigue 
resulting from joint expeditions and from collective work led to the 
development of drowsiness in all the members of the group, and this they 
expressed by yawning. This, in turn, makes comprehensible why the 
yawn of one person infects another and why, in other cases, the smile on 
one face infects others. The collective work itself demands harmonious, 
often even identical, movements, and this is the beginning of imitation. 
Generally speaking, correlation among people, as among individual 
animals, occurs on the basis of external manifestations, and not of inner 
experiences, as the subjectivist psychologists assume, and imitation is the 
first step in the establishment of such correlation. 

Expressive movements also must be regarded as association reflexes. 
We must note that many external influences arouse in us a general reaction 
in the form of a general mimico-somatic reflex. Originally, this reflex 
appears on the satisfaction of the organism’s daily needs : when the 
hungry individual becomes satiated, when the thirsty gets sufficient drink, 
when one tired of continuous and long walking rests at last, when the 
victim of intense sufferings gets relief from them, a general mimico- 
somatic reaction, which corresponds to organic satisfaction, invariably 
ensues in the form of an association reflex. This mimico-somatic reaction 
consists in the heightening of heart activity, in appropriate changes in 
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respiration, and in the arterial afflux of blood to the cutaneous coatings of 
the face and to the brain. This afflux is seen in the flushing of the face, 
increased moistening of the eyes, which, consequently, shine, the smooth¬ 
ing out of the facial wrinkles as a result of the enhancement of muscular 
energy, and in the stretching of the corners of the mouth, which thus 
manifests a smile. This mimico-somatic reaction also consists in the 
general enhancement of muscular tension, this enhancement leading to 
increased straightening of the body and thus creating a corresponding 
dignified air. In addition, the more thorough irrigation of the brain enlivens 
all the correlative processes, particularly the processes of reproduction ; 
and this leads to increased vivacity in the sphere of speech, facial expres¬ 
sions, gestures, and movements in general, also to enlivened metabolism 
and the enhancement of the neuro-muscular activity, and this is expressed 
by a relatively greater capacity for work. 

This general mimico-somatic reaction, which corresponds to the reaction 
connected with the process of the satisfaction of biological needs, lasts for 
a shorter or longer time before it passes over into the usual state of rest. 
This state, which accompanies those subjective phenomena which take the 
form of good mood, may be called the positive mimico-somatic tonus. 

This positive mimico-somatic tonus is accompanied, as we have already 
seen, by the arterial afflux of blood to the brain ; consequently, the latter 
receives more oxygen and nutritive material (albumen, carbohydrates, 
phosphorus, salts, lime, etc.), is more thoroughly irrigated, and duly gets 
rid of its metabolic products. The heart-beat and the respiration are also 
changed in a corresponding manner. Primarily, as a simple reflex, this 
state arises, as we have said, on the necessary nutritive material being 
supplied, and during physical well-being in general ; secondarily, as an 
association reflex, it arises on our learning of some improvement in our 
social position, in our material circumstances, etc. 

That mimico-somatic reaction which is the opposite to this state, a 
reaction characterised by phenomena of an opposite nature on the part of 
cardio-vascular, secretory, and muscular activity, of metabolism, processes 
of correlative activity, facial expressions, movements, and of the general 
posture of the body must be called the negative mimico-somatic tonus. 
There is reason to believe that the negative or depressed mimico-somatic 
tonus is accompanied by a constriction of the cerebral arteries with the 
result that the brain receives less oxygen and nutritive material, is less 
thoroughly irrigated, and is, consequently, poisoned by its own products, 
and so the nerve centres are weakened in their activity and the heart¬ 
beat and respiration are disturbed. This leads to complaints of tightness 
in the chest and of physical and mental weakness. 

Primarily, as a simple reflex, this state, conditioned by acute ancemia of 
the brain, may be a result of hunger and also of the efflux of blood from 
the brain because of copious bleeding, of certain forms of poisoning, or of 
certain diseases. Secondarily, as an association reflex, we observe it when 
we learn that we have suffered a heavy loss. 
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In a special paper, I dilated on this subjeet and proved that all 
expressive movements, not conditioned by immediate stimuli, are merely 
association reflexes. Let us take weeping. As a simple reflex, it is 
evoked by a sharp, pricking stimulus. But the reproduction of weeping 
when we receive very depressing news is an association reflex. Laughter 
on our being tiekled is a simple reflex, while the reproduction of laughter 
caused by some external stimulus is an association reflex. The same is 
true of all other mimieo-somatic movements. 1 

The dog bites the stick which has beaten it, the angry ehild beats the object 
against whieh he has accidentally knocked himself. The savage acts in the 
same manner, and even the eclueated man seolds an objeet which has hurt 
him. All these are examples of the development of the mimico-somatic 
association reflex, which, obviously, is not always pertinent to the occasion. 

Only the theory of association reflexes ean give an explanation of these 
phenomena. Dr. Sehneerson, 2 working in my laboratory, has proved 
that a mimieo-indifferent 3 stimulus, associated with a stimulus mimico- 
somatic in character, itself assumes a mimieo-somatie eharaeter. Sueh 
mimico-somatie reflexes, like all other association reflexes, are subjeet 
to conditions of inhibition and its release. This fact has a bearing on 
my papers concerning the reflexology of the psychoneuroses as abnormally 
increased mimico-somatic association reflexes. 4 

Besides, all mimieo-somatie states may be distinguished according to 
their intensity in the sense of exeitation or enhancement and inhibition 
or depression. All the data whieh we have, bearing on the mimico-somatie 
exeitation or enhancement of the general mimico-somatic tonus, are 
reducible, on the one hand, to the novelty of the influences whieh evoke 
a reaction of a general character favourable to the organism ; in other 
eases, the exeitation is manifested during the solving of a knotty problem 
beyond one’s powers, the solution being demanded by the given eireum- 
stanees. Dr. Parfenov discovered this reaction during a ehange in the 
tieking of the metronome from a frequency of 100 beats—a frequency 
associated with a reflex—to a frequency of 104 beats, a frequency not 
easily distinguishable from the former, and not previously associated with 
this reflex. The same has been observed in analogous experimental con¬ 
ditions, in whieh a eirele was replaced by an ellipse elosely similar to it. 
The inhibition and lowering of the general mimieo-somatie tonus is 
conditioned by sudden and intense stimuli to whieh the individual has no 
time to adjust himself, and also by stimuli destructive in eharaeter. 

1 For details, see V. Bechtercv : The Biological Development of Expressive 
Movements from the Standpoint of Objective Psychology—Vestnik Znania, 1910, Sep. 
cd., St. Petersburg, 1910. Objective Psychology, 3rd pt., 1913. 

2 Sehneerson : The Emotional Association Reflex — Vestnik Psychologii, 1917. 

3 Translators' note : That is, a stimulus which does not call out expressive 
movements. 

4 See also Kempf’s paper, Jonrn. of Abnormal Psychology, vol. XVII, no. 1 ; 
April, May, 1917. 

Translators' note : See also Kempf : Psychopathology, St. Louis : Mosby, 1920. 
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It is necessary to note that the primary mimico-somatic reflex, as well as 
the mimico-somatic association reflex, is accompanied, in some cases, by 
excitation of the vegetative or sympathetic nervous system, or sympathic- 
otony; in other cases, on the contrary, by excitation of the visceral or 
parasympathetic nervous system. It is obvious that, in this connection, 
the harmony of the endocrine glands also is more or less abruptly disturbed, 
and this has been proved by experiments. We have said already that, in 
my laboratory, an experiment was made in which a cat was caused to 
approach a dog. As a result, the dog’s respiration immediately showed an 
exceedingly violent reaction, which completely disappeared on removal 
of the cortical centres. In Cannon’s 1 laboratory, an experiment of a similar 
kind was made, but for che purpose of determining the amount of adrenalin 
in the blood. In this experiment, the approach of a dog to a kitcen’s nose 
led to a marked increase of adrenalin in the blood. 

Thus, in some mimico-somatic reflexes depressive in character, we 
find, as a result of the heightening of the sympathicotonus, a marked 
adrenalin increase, which leads to asthenia with constriction of the peri¬ 
pheral vessels and weakening of heart activity ; in other cases : in mimico- 
somatic reflexes sexual in character, we shall find increased secretion of 
sex hormones—a secretion leading to a sthenic state—expansion of the 
vascular walls, and increase in heart activity. In mimico-somatic reflexes 
aggressive in character, we shall find still other modes of behaviour on 
the part of hormone secretion and of the cardio-vascular system. 

I must say here that, up to the present time, there has been offered 
no satisfactory explanation of the biological development of mimico- 
somatic movements. The principle of utility advanced by Darwin has 
received the greatest measure of recognition in this respect. However, I 
must say that, if this principle were to explain everything, it should be 
general and not particular—applicable only to one series of cases—for 
how can a useless characteristic be retained along with a useful one ? 
Still, Darwin himself regards the principle of utility as explanatory only 
of some mimico-association reflexes and by no means of all. 

From my point of view, the utility of mimico-somatic reflexes does 
not at all consist in, for instance, causing fright (according to Darwin) 
as in the case of the standing on end of the hairs on the neck and body, but 
consists in the fact that some expressive movements were originally 
indispensable, in general, to the individual for the purpose of aggression 
and defence, preparation for aggression or defence, acceptance or refusal 
of food, approach for sexual intercourse, certain forms of activity, and 
rest, but are now reproduced, on appropriate occasions, as association 
reflexes, and are simultaneously signs of these states, signs which serve as 
a primitive language among individuals. 

Gestures and ejaculations supplement man’s facial expressions and are 

1 Translators' note : The original has Keunan ; the German translation 
Kennan, but the reference seems to be to Cannon, W. B. (Bodily Changes in Pain, 
Hunger, Fear, and Rage, New York, 1922). 
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an expressive language which probably satisfied primitive man during 
many thousands of years, before articulated speech arose and developed 
from the language of ejaculations and echoisms. 

Two other principles of Darwin’s, the principle of antithesis and of 
direct nervous influence, do not sustain searching criticism and, in 
general, do not find adherents. Therefore, it is unnecessary to dilate on 
them here. 

It is obvious that, for the origin of expressive movements, we must 
assume such a principle as would not only explain the utility of expressive 
movements, but would give an appropriate explanation of their origin and 
of their development into complex forms. 

The principle of the reproduction of certain ordinary reflexes in the 
form of association reflexes affords an explanation of the origin of all 
mimico-somatic movements. 

When the reproduction refers to movements of aggression, defence, and 
concentration, they could not help being useful, from the very nature of 
things ; otherwise, aggression, defence, and concentration would not 
sustain life. 

But other mimico-somatic movements reproduce movements which 
obviously were never useful, for instance, wringing the hands, beating the 
breast, tearing the hair. They would even be harmful if they were fully 
realised, for they reproduce movements of aggression against oneself. 
This clearly is an argument against Darwin’s theory and for our explana¬ 
tion. 

Tears are a result of an afflux to the lachrymal sacs and this afflux is 
produced by strong physical stimulations. Nowadays, this is an associa¬ 
tion reflex which reproduces the same secretory phenomenon, but under 
external influences indicating the possibility of some privation. A sigh is a 
reproduction of the reflex act of sobbing. The standing of the hairs on 
end in fright is a reproduction, at the moment of danger, of the defensive 
movements of the cutaneous appendages. Laughter is the reproduction 
of a mimico-somatic defence reaction with spasmodic contraction of the 
expiratory muscles, and has for its purpose the defence of the body 
against cutaneous stimuli to which one is unaccustomed, and which, 
consequently, have not led to appropriate adjustment. 

Thus, we regard as the only true explanation of the origin of mimico- 
association reflexes that derived from the principle of the reproduction 
of ordinary reflexes as fixed association reflexes. 

According to this principle, movements realised in different states of the 
organism’s life activity are later reproduced, according to the law of 
association reflexes, as signs of the same states, and thus subserve communi¬ 
cation between different individuals not only of the same species, but also 
of different species. 

In view of the fact that mimico-somatic reflexes are manifested in the 
most marked manner in the cardio-vascular and respiratory spheres, they 
can be experimentally investigated by records of these movements, as has 
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been done in the laboratory supervised by me. In experiments in respira¬ 
tion, I have proved that the association reflex in respiration is very easily 
produced by sharp sound-stimuli simultaneous with stimulation of the 
cutaneous surface by an electric current. When we have many times 
synchronised both stimuli, we get a respiratory association reflex which, 
as experiments show, not only arises more quickly, but is more durable than 
the defence reflex of a dog’s paw or of a man’s hand. Dr. Sreznevsky has 
experimented in my laboratory, with a plethysmograph, on the cardio¬ 
vascular system. By means of intense sound-stimuli, he produced changes 
in the cardio-vascular system, changes with the character of association 
reflexes. 1 On the other hand, Dr. Tchaly used, for the same purpose, an 
electric current and associated its influence on the cardio-vascular system 
with an indifferent stimulus, and so obtained in a human being a vascular 
association reflex which, after many repetitions, could be differentiated 
just like any other association reflex. Finally, Dr. Schneerson, working 
in my laboratory, approached the investigation of this problem from 
another side. He found that, in some particularly impressionable people, 
the usual method of calling out an association reflex is accompanied by 
a mimico-somatic state, which is reproduced also to the associated indiffer¬ 
ent stimulus. (See Vestnik Psychologii.) 

Various gestures are also association reflexes, which are reproductions 
of movements which man uses in the appropriate circumstances, and are 
symbolic reactions of a certain kind. 

These symbols, known as gestures, are imitative, descriptive, indicatory, 
aggressive, defensive, and other movements. 

In reality, they are reproductions of corresponding reflexes in complete 
or incomplete form, i.e. movements which serve as expressions of a certain 
attitude on the part of man to some object or phenomenon. Thus, we 
perform a beckoning movement with the hand and so reproduce the 
movement which draws the object towards us ; in another case, we 
perform a repelling movement with the hands, as if pushing something 
away from ourselves; we bend the head forward to indicate ac¬ 
quiescence, and this is a reproduction of the movement of the head 
in bowing a salute and in taking food ; on the contrary, we move the 
head from side to side, and so reproduce the movement of refusing 
food ; we make a threatening movement with the index finger, and thus 
reproduce the movement of a blow, while the finger plays the role of 
stick ; in another case, we perform an indicatory movement with the finger, 
and thereby reproduce the movement of poking at an object ; in anger, 
we clench our fists and throw up our hands ; in complete despair, the 
fists are directed towards our own breast and thus reproduce blows of 
the fists on the one responsible for the misfortune, in the given case— 
ourselves, etc. 

In my paper, The Biological Development of Expressive Movements 
(Vestnik Znania , 1910), I have cited an enormous number of examples 
1 See Sreznevsky : Ispug (Fright), etc., Dissertation : St. Petersburg. 
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which are convincing in this respect. An analogous explanation must be 
adopted also in other cases. I shall add to all these examples only the 
three following which have not been cited in the paper mentioned. We 
know that, in every hopeless situation, men shrug their shoulders. This 
strange phenomenon has baffled Darwin in his time. But from the view¬ 
point of association reflexes, this movement is a gesture which reproduces 
the jerking back of the arms when there is question of a phenomenon 
dangerous to some extent, one which we cannot master, and with which 
we are powerless to struggle. When we hear some terrible news, we 
clutch our head, and this is a reproduction of the defensive movement of 
the hands in protecting the head. Lastly, when men are in a difficult 
position, they perform a peculiar movement in the form of scratching the 
back of their head. This movement is based on the fact that, in every 
difficult situation suddenly arising, contraction of the cutaneous vessels 
and tension of the erectorespilorum take place ; this tension, being accom¬ 
panied by the standing on end of the hair, produces a peculiar irritation 
in the hairy part of the head. The movement of scratching is, in such a 
case, a defence association reflex, which removes this irritation by causing 
extension of the vessels of the cutaneous coats of the head. Consequently, 
in every difficult situation, when a solution of the difficulty does not 
present itself immediately, the scratching of the back of the head is 
reproduced, as a fixed mimico-somatic reflex. 

Let us also remark that, precisely because they arc a result of the 
reproduction of certain motor reflexes, expressive movements teem with 
symbolism. Thus, for instance, slavish submission assumes the form of 
what happens in real slavery. We know, for instance, of cringing move¬ 
ments in the ceremonies with which their subjects approach the petty 
African kings (Spencer). “ A sign of humility in ancient Peru was to 
have the hands bound and a rope round the neck.” 1 

1 Spcnccr : Principles of Sociology, vol. II, p. 126. 

“In Dahomey, when approaching royalty, they either crawl like snakes or 
shuffle forward on their knees.” (Spencer : Principles of Sociology, vol. II, p. 117.) 
Also in the Bible (3rd Book of Kings xx, 32) there is mention of winding ropes 
round the head when going to the King of Israel. 

“ and all his powers do yield, 

And humbly thus, with halters on their necks, 

Expect your highness’ doom, of life, or death.” 

(Shakespeare : Henry VI, pt. II, IV, 9.) 

In our language, the same symbolism remains in the words : “ your most 

obedient servant,” “ Merciful Sir,” etc. Darwin says : “ I have noticed that 
persons in describing a horrid sight often shut their eyes momentarily and firmly, 
or shake their heads as if not to see or to drive away something disagreeable ” 
(. Expression of the Emotions, p. 32). Humility is expressed by bowing and kneeling 
down ; prostration signifies submissiveness or a submissive petition ; crossing 
oneself denotes the fixation on the body of the cross as a means of defence against 
the spirit of evil, the cross having received this significance in the Christian religion. 

Translators' note : “ Merciful Sir ” or “ Gracious Sir ” was the usual mode 
of address in formal commercial letters, petitions, etc., in Russia. 
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This is a reproduction of how the prisoners were brought from the 
battlefield in ancient times. 

So-called concentration, which plays such an important role in the 
various correlative processes, similarly arises as an association reflex, which 
appears in infancy and is based on organic impulses. Let us take visual 
concentration. Every one know r s that we can walk along the street without 
being arrested by a multitude of incidental impressions. But when we 
meet acquaintances, our concentration is immediately directed on them 
and this is a reproduction of the reflexive concentration experienced during 
our first meeting with them. In another case, among the multitude of 
sounds which we hear at an opera we are attending for the first time, a 
familiar melody is distinguished, and our hearing immediately concen¬ 
trates on it. In life, concentration is aroused by many other influences 
also, but in the form of an association reflex. 

The process of concentration must be understood as a dominant, i.e. 
as a process of concentrated excitation of one nerve centre and of one 
muscular apparatus with simultaneous inhibition of the others ; collateral 
stimuli, such as do not suppress the dominant, promote mobilisation of 
the muscular apparatus. 

It must be remembered that various forms of external influence stimu¬ 
late the act of concentration, which consists in appropriate excitation of 
the receptive organ and in the inhibition of other centres, as occurs in the 
case of a real dominant. In life conditions, we may speak of visual, 
auditory, tactual, olfactory, gustatory, and other forms of concentration. 
Visual and auditory concentration acquire peculiarly important sig¬ 
nificance in life, while other forms play a subsidiary role, and are, to a 
greater or lesser extent, associated with visual concentration, which, as a 
result of the connections established, participates in auditory, tactual, 
olfactory, and other influences. 

It is clear that reflexes evoked with participation of the act of concentra¬ 
tion, as a result of the connection established, may be released from 
inhibition or reproduced by means of concentration, which is originally 
associated with all those influences which satisfy the organism’s biological 
needs; and, therefore, with the development of the latter, the act of 
concentration is aroused and is directed towards those influences which 
formerly satisfied these needs. 

Thus, a person, thanks to his accumulated store of past experience and 
of directed concentration, gathers from the environment only whatever 
can somehow stand in correlation with the data of past experience, whether 
the new influences are in accord with them or even otherwise. And it is 
perfectly obvious that one and the same environment will have an unequal 
influence on the person according to the general state of the person con¬ 
cerned, and even to what the person is occupied with at the given 
moment, i.e. what complex of influences from past experience is being 
revived at the given moment, in accordance with certain external or 
inner stimuli. 
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From this it follows that a person may be regarded as comprising such 
an integration of complexes of higher reflexes as promotes, by means of 
concentration, the segregation, as it were, of external influences, and does 
so in accordance with the stimulated complexes of past influences—com¬ 
plexes which are a result of experience previously accumulated. Here, 
naturally, the question arises : What happens to those external influences 
which, for some reasons or other, do not enter into correlation with com¬ 
plexes of reproduced past influences associated with concentration ? Do 
they pass without leaving a trace on the person, or have they some influence 
on him ? As, in the cases cited, the influences mentioned remain outside 
the pale of concentration, these, although they call out the usual reflexes, 
cannot be reproduced by active concentration and, consequently, are un¬ 
accountable. 

Concentration may be external or internal. By external concentration 
we understand that concentration which is a dominant of receptive organs 
stimulated by external objects, as stimuli leading to the mobilisation of 
the muscular apparatus of these organs. By internal concentration must 
be understood a similar act of concentration on reproducible, but unex¬ 
pressed or inhibited, speech and other reflexes. 

Keeping in mind that various forms of external influence stimulate the 
act of concentration by appropriate mobilisation and adjustment of the 
receptive organ to external stimuli, we may speak, as we have already 
mentioned, of visual, auditory, tactual, olfactory, gustatory, and other 
forms of concentration. Therefore, internal concentration also may be 
divided into corresponding categories, and each of them is accompanied 
by a scarcely appreciable mobilisation of the muscles of the appropriate 
receptive organ. 

As daily biological needs lie at the root of all other needs which develop 
later in connection with the biological, the act of concentration, as well as 
the reflexes associated with it, are, as it were, at man’s permanent disposal. 
By means of language, man can give himself and others an appropriate 
account of all such reflexes, as well as of the influences which have pro¬ 
duced them, while other influences and reflexes not associated with the 
act of concentration are not at the disposal of the person himself, and, 
consequently, cannot be reproduced and are verbally unaccountable. 
Thus, we have two orders of influences and also of reflexes produced by 
them. Those which one is capable of reproducing at any moment and 
of which one is able to give a verbal account may be called accountable. 
Those which one cannot reproduce and of which one can give no account 
may be called unaccountable. 

And, indeed, in some cases, a man can give no account of his behaviour, 
at least not immediately, and this serves as an indication that his behaviour 
was conditioned by influences which did not arouse active concentration, 
and which, therefore, like his behaviour, are unaccountable to the indi¬ 
vidual himself. 

However, concentration is still the chief guide in personal behaviour in 
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the waking state, and so past personal experience is utilised to subserve 
the acquisition of new life experiences, while in states of incomplete sleep, 
in states of deep hypnosis, and in some pathological conditions (somnam¬ 
bulism, epileptic automatism, hysterical somnambulism, mediumistic 
trance, etc,) the habitual, i.e. firmly fixed, association reflexes often, 
without arousing concentration, acquire predominant significance and 
guide personal behaviour to a certain extent. It must be noted here that, 
in these states, the accumulated experience, in connection with the bio¬ 
logical and other needs of the person, does not lose its influence on 
behaviour ; on the other hand, in the normal waking state also, personal 
behaviour is guided not by the influences of past experience alone— 
influences which form complexes of reflexes associated not only with 
biological needs, but partly also with other needs which sustain the 
habitual reflexes. 

The data given above may be tested by experiment on hypnotised 
persons, and here our attention is drawn to the fact that a man under 
hypnosis, a state characterised by inhibition of the active manifestations of 
personality, can avail of all his past experience and loses nothing of it, 
while, on awaking, he cannot give an account of his state during the hyp¬ 
nosis. In hypnosis, the individual’s passivity is striking, notwithstanding 
his orientation in regard to external stimuli, and he submits, without the 
least resistance, to all the hypnotist’s commands, for, in deep hypnosis, 
one word from the hypnotist can produce appropriate actions, imaginary 
impressions, distortion of external influences, and even reincarnation of 
the personality, etc. Thus, here there is question of more or less complete 
inhibition of the active side of personality, for there remains a person¬ 
ality which cannot manifest an active relation to the environment, not¬ 
withstanding the fact that past experience is not lost. Moreover, external 
influences, in the form of suggestions made by the hypnotist, may, as a 
resulc of the rapport which the very act of hypnotising establishes between 
the subject and the hypnotist, influence even the subsequent waking state 
of the person concerned, for, after the passing of the hypnosis, there may 
remain unconquerable tendencies or imaginary stimulations, the origin 
of which remains unknown to the person when awake. In general, the 
person in the waking state cannot give any account of his passive hypnotic 
state. But, on being induced again into the passive hypnotic state by 
the same means, he becomes capable of reproducing everything that 
happened in the previous hypnotic state and of giving an appropriate 
account of it. 

In the examples cited, there is artificial inhibition of the active state by 
the inducing of an hypnotic state, either through suggestion or certain 
physical methods. But there are some who ean fall into such a state by 
the reproduction of suggestion or by auto-suggestion. Here we have the 
phenomena of auto-hypnotism and mediumism, which have not yet been 
sufficiently investigated by science. 

On the ocher hand, the person may be absorbed by certain external 
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influences or by reproductive activity on which the entire concentration 
is directed. This will be a state of distraction of concentration with 
suppression of the other sides of the active state, and here automatism in 
actions produced by incidental stimuli becomes possible. Here belongs 
the well-known automatic writing of hysterics. If such a state is evoked 
by conditions which produce an intense mimico-somatic reaction, it is 
called ecstasy, such as is easily observed, for instance, in those who are 
deeply religious and whose concentration is directed on prayer or an 
object of adoration. If concentration, as a dominant, is based on a func¬ 
tional interrelation of different centres of the cerebral cortex, and, conse¬ 
quently, the excitation of some centres leads to the inhibition of others 
and vice versa, we must not overlook the correlation of the centres on the 
basis of the co-ordination which exists between the cortical and sub¬ 
cortical centres, and also between the frontal cortical areas and those 
lying farther back. The subordination of the subcortical centres to the 
cortical has been revealed by observations which show that cortical excita¬ 
tion, in the form, e.g., of active muscular tension, reinforces the reflexes of 
the lower extremities (Jendrassik’s method), and thus causes release of 
the function of the spinal centres from the influence of the motor centres 
of the cortex. The same reinforcement of reflexes occurs also in patho¬ 
logical cases of dissociation of the centres of the spinal cord from those 
of the brain. On the other hand, the suppression of the frontal areas in 
hypnosis is accompanied by the development of greater functional activity 
of the cortical areas lying farther back and is characterised by the appear¬ 
ance of hallucinations during suggestion. 

As regards speech, we have to do here with a real symbolic reflex, the 
reflexive nature of which is revealed by the fact that a man must not be 
asked a question when he is swallowing food, for his food may at once go 
down the wrong passage, because of his insuperable tendency to answer 
immediately. 

Speech itself consists of verbal symbols associated with a certain object, 
action, or state ; and, consequently, we are concerned here with a real 
association reflex, which is acquired by children chiefly by imitating the 
sounds made by their parents, but partly by the formation of association 
reflexes from ordinary vocal reflexes (och ! ach ! nu ! etc.). 

By the way, so-called slips of the tongue and of the pen are explained 
by concentration on a certain reproduction of words, this reproduction 
being consequently translated into action, i.e. into pronouncing or writing. 
For instance, the sentence : “ Professor V. associates hysterical swellings 
with auto-intoxication resulting from disturbance in the function of the 
glands of inner contusion ”—(he means secretion )—“ a disturbance pro¬ 
duced by air contusions,” was written because the word “ contusion ” 
occurred subsequently in the sentence, and, at the moment of writing the 
word, concentration was directed to it. 

In other cases, slips of the pen are a consequence of compensation or 
substitution, i.e. through inhibition of one word and its replacement by 
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another as more closely associated with the previous. In the same way, in 
general, slips of the tongue occur. 1 

In my earlier works, I discussed in detail the phylogenetic development 
of speech, and proved that primitive speech-sounds were originally simple 
reflexes, which were later manifested as association reflexes in the form of 
ejaculations ; but, in time, in the course of further evolution, these 
reflexes, through differentiation and associative generalisation, changed 
into those complex movements which we call articulate speech. 2 It is 
obvious that echoism also plays a particularly important role in the 
phylogenetic development of speech. 

This theory of the origin of language shows how speech arose step 
by step from simple reflexes. According to this theory, the sound of 
swallowing gave rise to the root “ gar,” and so we have the word “ gark- 
nut ” (to shriek). The sound of water when swallowed gave rise to the 
root of the word “ glotat ” (to swallow), where, by the way, there may also 
be echoism, as in the words “ grom ” (thunder), “ chrip ” (rattles in the 
throat). In other cases, words are developed from simple sounds pro¬ 
duced as reflexes, for instance, from the sound “ brrr,” we get “ brezgat ” 
(to nauseate), “ bryuzzhat ” (to grumble), “ brikat ” (to lash out or to 
kick). In the same way from the word, “ nu ” (now then !), we get 
“ nukat ” (to urge a horse on ; to repeat “ now then ! ” frequently), 
“ ponukat ” (to egg on), “ nu-te ” (come now !) ; from the sound “ uch,” 
we get “ uchat ” (to jolt or to whoop), etc. Finally, some roots have arisen 
as further developments of defensive vocal reflexes, such as “ fu,” “ frr,” 
from which have developed “ fuknut ” (to say “ pshaw ! ”), “ firkat ” 
(to snort, burst into laughter), and as “ ach,” from which we get “ achnut ” 
(to express surprise ; to groan and moan). 

We must keep in mind that there are gaps in the dictionaries of savage 
tribes, and these gaps are explained by the fact that in actual speech the 
missing words are supplied by signs or gestures, and, besides, many 
words are rather simple signs than words. On the other hand, as I have 
seen from observation, a child, before the development of speech, 
expresses, by means of bodily movements, facial expressions, and intona¬ 
tion of voice, all his requirements in such a fashion that every mother or 
nurse understands his language as clearly as if he spoke. In the speech 
of the adult also, gesture and intonation, which are, as it were, survivals 
of primitive language, play a considerable part, and we have recourse to 
gestures usually in cases when we wish to supplement our description of 
an object by the plastic method of graphic representation, and we turn 
to intonation when we wish to express our own attitude towards the 
object. 

A proof of the fact that echoistic language is the primitive language may 
be found in children’s speech, which usually begins with echoism : such 

1 V. Bechterev : Golos i retch, no. 2, 1913. Also the same author’s Objective 
Psychology, 3rd pt. 

2 V. Bechterev: Objective Psychology , 3rd pt. 
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words as “ mew ” for cat, “ tick-tack ” for clock are formed by the child 
himself and, together with gestures, serve him at an early age as a simple 
kind of speech. 

Children in general name many things echoistically, for example, 
“ cock-a-doodle-do ” for cock, “ ding-ding ” for a little bell, “ boom- 
boom ” for a big bell, “ moo ” for a cow, etc. 

Echoistic forms are retained, as we know, also in language already 
developed. The Egyptians call the ass “ eo,” the Chinese call the cat 
“ mau,” the Persians call the nightingale “ bulbul,” the Australians call 
the fly “ bumbero,” the Greeks call the flute “ umole,” the Yagasaks call 
a little bell “ qualyal,” in Sanskrit a drum is called “ dundu,” etc. 

It is obvious from the aforesaid that speech reflexes, being names of 
objects, of phenomena, or of correlations between them and certain 
sound-signs, comply with the requirements of economy, for, otherwise, 
the reproduction of the forms and correlations of objects would require 
considerable expenditure of time. 1 

Speech intonation—which, in turn, consists of stresses on certain 
words of the spoken text, of raising and lowering the voice, of separating 
and lengthening syllables, of quickening and slowing down the speech 
tempo, of pauses—harmonises to a certain extent with gestures and 
facial expressions, and partly replaces them, since it is, as it were, vocal 
gesticulation. The development of the intonation of the voice is indubit¬ 
ably correlated with the development of gestures and facial expressions 
and may be also subsumed under the scheme of association reflexes, but 
it is unnecessary to dilate on this subject. 

As echoistic signs have served as the basis of language, so signs which 
imitate visual impressions lie at the root of writing. Writing has actually 
originated from signs similar to the corresponding objects, for primitive 
painting consisted in the graphic representation of animals, objects, and 
actions. Events which people regarded as necessary to preserve for 
posterity were, at first, crudely represented graphically, as we find in the 
chronicles of the North American Indians. According as the records 
of events became more extensive, the drawings began to be contracted and 
generalised, and more and more lost their resemblance to the objects and 
actions, until, at last, because of the need to express proper nouns, some 
of the latter began to be expressed phonetically, and so arose signs for 
sounds. 2 Writing has thus developed from pictographic representations. 

Hieroglyphic writing also, which has many signs similar in form to the 

1 The above-said does not exhaust what is really necessary to be said here 
concerning the development of language, but further information may be drawn 
from philological works. Very much of interest in this respect may be found in the 
recent investigations of the Academician N. Marr in the Japhetic languages— 
Yaphetitchesky Kavkaz i trety etnitchesky element v sozidanii sredizemnotnorskoi 
kulturi (The Japhetic Caucasus and the Third Ethnical Element in the Creation of 
Mediterranean Culture), Petrograd, 1920. 

2 Spencer : Principles of Sociology, vol. II. See also Denzel : Die Anfange 
der Schrift, 1912, pp. 1-9. 
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objects depicted, confirms this. Even now we use graphic representations 
in mathematics—triangles, squares, etc. 

Finally, let us note that words, in as far as they are symbolic and 
substitutional reflexes, correspond, in some cases, to aggressive actions, 
and here belong exclamations such as : “ Forwards ! ” “ it must be,” “ it 
is necessary,” etc. To defensive actions correspond : “ Stop ! ” and 

“ back ! ” ; to reflexes of alertness corresponds the exclamation : “ Care¬ 
ful ! ” As in actions we have often a chain of reflexes or a chain reflex, so 
also, in words, we have chain reflexes in the form of deliberation. 

Lastly, it is necessary to say something here about personal move¬ 
ments and so-called actions and conduct as intricate complexes of these 
reflexes. 

Personal movements are at first difficult to regard as association reflexes, 
for they are most frequently produced by inner incitations. But we must 
keep in mind the twofold nature of our correlative activity, in which some 
reflexes arise on the basis of external influences, while others are produced 
by internal organic stimulations. 

We have seen above that the so-called “ instincts ” arise as a result 
of certain organic stimulations and become operative by means of a 
mechanism hereditarily transmitted. But apart from this, internal 
stimuli contitute a directive principle also for other external movements 
co-ordinated with certain biological needs, the satisfaction of which is 
accompanied by a general sthenic reaction. 1 

On the other hand, in complex personal reflexes, we are really con¬ 
cerned with the co-ordination of several association reflexes. Let us take 
some kind of simple work, say, chopping wood. It is a co-ordination of 
muscular contraction of the arms with the act of visual concentration 
which is a particular association reflex, as is the muscular contraction 
of the arms, but both reflexes are here closely co-ordinated with each 
other (see Diagram XIX). To what extent work, like every activity, is a 
durable co-ordination of two reflexes—acting and seeing—is seen in 
paralysis of the external rectus, a condition resulting in deviation of the 
stroke, and, consequently, in such cases, the smith strikes his own hand 
with the hammer. 

If a man suffers from hemianopsia, he cannot bisect a straight line, 
but always deviates to the side in which the field of vision is retained. 

Some suppose that the group of those complex movements, which 
subjective psychology calls rational or teleological, cannot be subsumed 
under the category of association reflexes, because they presuppose an 
aim which may be foreseen, but, in reality, the aim is always given in the 
person’s past experience or in that of others, or is deduced from it by a 
logical process or a certain connection of association reflexes—a con¬ 
nection established by experience—and the aim is in this case a stimulus. 

Here it is necessary to keep in view that every repetition of acts accom¬ 
panied by a general sthenic reaction, when the repetition has grown 

1 Concerning sthenic reactions, see my Objective Psychology, 2nd and 3rd pts. 
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habitual, becomes a need characterised by reproduction of the same 
sthenic reaction whenever an appropriate stimulus is presented, and 
the sthenic reaction is, as we know, always associated with aggression 
reflexes. 

Naturally, che satisfaction of a need is secured by the reproduction, 
under certain external influences in direct correlation with the given 
need, of previously established association reflexes. 

It is clear from the above-said that ihe group of movements which 
we call personal movements, and which, in their complex forms, constitute 
so-called actions and conduct, may, and must, be understood as association 
reflexes, which stand in a certain connection with the demands of the 
environment and the needs of the organism, not only those needs which 
have been transmitted by heredity, but also those fixed by education ; how¬ 
ever, these reflexes have not that imperative significance which appertains 
to all instinctive or complex-organic movements, which are more closely 
connected with certain physiological states. 

Thus, if we take into account that those association reflexes, which 
we may call reflexes personal in character, develop in connection with 
certain needs of the individual, we shall have concluded our brief survey 
of the chief forms of association reflexes manifested in the higher animals 
and in man. 

Generally speaking, the usual exciters or stimuli of actions in life are 
external compulsion or the stimulating of a need. The need which 
results from inherited organic impulses in some cases, and from formed 
habits in others, is also really a form of stimulation or compulsion, but 
an internal compulsion, while the external compulsion is a stimulus 
which issues from external conditions, whether this compulsion be the 
inevitability of a given way of escape from the existing circumstances, or 
whether its source be an external living force—based on the power to 
punish—in the form of the demands of society, for instance laws and the 
executive or of the demands of a stronger man with whom the fate of 
the given individual is somehow interlocked, such as the demands of 
parents from children, employer from employee, etc. 

Thus not only the need, which is a result of organic impulses or of a 
formed habit, but also every external compulsion, is an associative 
stimulus. Originally, this stimulus arises on the basis of bodily influences 
or their symbols. So, the force of circumstances has arisen from inevitable 
extinction accompanied by the development of the physical processes of 
disintegration. Compulsion issuing from a living force has arisen from 
physical measures punitive in character. 

In this way, the whole of man’s activity is, from the objective stand¬ 
point, reduced to the influence of an internal or external compulsion as 
a stimulus, or internal and external stimulation, leading to the develop¬ 
ment of a more or less complex reflex expressed in a certain action, and 
this reflex itself is a result of past experience and exercise, both of which 
may lie at the basis of the inner impulse or inhibitory force. In addition, 
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we must keep in mind the existence of incidental stimuli, some of which 
may stimulate a complex reflex in the form of an action, while others may 
impede or inhibit it. 

All favourable conditions and encouraging measures, such as reward, 
praise, etc., must be included among external stimuli, exciting in character. 
But there may be also internal incidental stimuli, exciting in character, 
which are a result of the innate peculiarities and the acquired proclivities 
of a person and his character, for instance persistence, enhancement of 
energy, the desire to assert and distinguish oneself, etc. Both classes of 
stimuli quicken and intensify the effect, i.e. the complex reflex or action, 
and make possible the overcoming of all kinds of difficulties. 

As regards incidental inhibitory stimuli, they may take (a) the form 
of external inhibitory forces, to which belong : unfavourable conditions, 
and compulsion, which acts in a direction contrary to the individual’s 
own needs, etc. ; and ( b ) the form of internal inhibitory forces, for 
instance innate sluggishness in reaction or acquired internal inhibitory 
conditions, general temporary depression, negativism, etc. These 
inhibitory forces may be so strong as to exclude completely possibility of 
action and manifestation of reactions. 

Applying this scheme to human activity, we shall see that it embraces 
all actions personal in character and all speech reactions, reactions of 
concentration, all mimico-somatic manifestations, and all inherited-organic 
reactions, often called instinctive. 

It has been already mentioned that association reflexes enter into 
co-ordination with each other and form a number of complexes in 
dependence on those needs and correlations which develop as a result of 
individual experience. In this respect, it is first of all necessary to dis¬ 
tinguish two chief complexes of reflexes : those individual and those social 
in character, each of which may be further subdivided. Thus, complexes 
individual in character are constituted of complexes associated with the 
need for food, with marital needs, self-preservative or egoistic needs, needs 
for narcotics, etc. On the other hand, complexes social in character may be 
formed under the influence of the family, of comradeship, the social 
environment or milieu, nationality, humanity in general. 

It must, however, be kept in view that, if the individual and social 
experiences create a number of association-reflex complexes, which, in 
their integration, form a complete personality, the framework, on which 
the structure of personality is built, is provided by the individual’s nature 
acquired by heredity. Here belongs a degree of natural giftedness, the 
individual type (auditory, visual, motor, etc.), and the general constitu¬ 
tion, which depends on conditions of metabolism and of inner secretion, 
and all of this produces not only a greater or lesser development of the 
higher processes of correlative activity and individual tendencies, but also 
the so-called temperament, the tempo of movement, etc. 

If the biological framework of correlative activity in the form of innate 
reflexes, inherited-organic reflexes (instincts), and many mimico-somatic 
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reflexes, is a direct inheritance of racial cosmo-social experience or phylo¬ 
genesis, everything superimposed on it in the form of association-reflex 
activity is a result of individual or personal experience developed in fellow¬ 
ship with others of the same species, and consisting both in continuous 
adjustment to the environment and in the utilisation, for one’s own 
organisation, of the means which nature provides. 

In order fully to elucidate the subject, it is also necessary to investigate 
here the creative activities of the human individual, as they are looked at 
from the reflexological standpoint. 


CHAPTER XXI 1 


Creativeness from the reflexological standpoint. 

C REATIVENESS as an activity is essentially the creation or pro¬ 
duction of something new. There is no creativeness at all unless 
something new is derived from something given. But the new 
in creativeness is only a purposeful change of some previously exiscing 
combination of stimuli or relations between them. The breaking up of 
a complex object, as a stimulus, into its components is creativeness through 
analysis. Selective generalisation or the purposeful building up of a whole 
from its separate elements is also creativeness, but through synthesis. 
The purposeful combination of new movements (for instance, dancing) 
is also creativeness. The representation on canvas of some typical face 
or the representation of a typical scene is creativeness synthetic in 
character. A new combination of sounds in the form of a melody is 
musical creativeness synthetic in character. 

Mathematical analysis and the combination of numerical data in a new 
form are also creativeness. 

The creation of a new poem, a new publication, is also creativeness, 
just as is the performance of every new complex action. As thought and, 
in general, all psychic processes are regarded by reflexology as reflexes not 
efferently manifested, the expression of a new thought is also creativeness, 
verbal in character. Lastly, every physical work which results in some¬ 
thing new, if only it has not become stereotyped, also necessarily implies 
creativeness. 

Creativeness understood in this manner is a complex act aggressive in 
character, and, like every search after truth, often demands great expen¬ 
diture of work and time. Reflexology regards this act as a complex chain 
of association or higher reflexes, directed towards the achievement of 
something new in the given sphere, either through analysis (differentiation 
of stimuli) or synthesis (selective generalisation), and exciting the en¬ 
hancement of energy under the favourable influence, in the mimico- 
somatic sphere, of the act itself and of the results achieved. Thus, 
creativeness is a series of reflexes linked together for the achievement of 
a certain aim, and the aim, in turn, is always given either in the individual’s 
own analogous past experience or in the experience of others. Here, too, 
the question arises : What stimulus is the source of these reflexes ? 

The opinion prevails among the physiologists of the Leningrad school 
that the exploration reflex is innate, but I do not hold this opinion, for 
neither the new-born infant nor the new-born puppy manifests a single 
explorative activity, but only a number of reflex movements adapted to 
seizing and evoked by internal or external stimuli, and neither the infant 
nor the puppy manifests attempts at exploration, even for the purpose of 
finding the necessary food. 

Only contact with a mother’s breast or with a nipple will first evoke 
the act of sucking in the infant. This is perfectly obvious, and it may be 
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proved by the direct observation of infants 1 that the discovery of the source 
of food occurs through an association reflex, and not through an innate 
act which makes the discovery. Only gradually do reflexes, which are 
subject to differentiation (analysis) and selective generalisation (synthesis), 
as they develop and increase in complexity, lead to the rise of visual and 
auditory concentration, which affords the new-born infant the possibility 
of active analysis and synthesis of external stimulations or the resolution 
and combination of his own movements, and, consequently also, new 
external forms of both. It is with this act of concentration that creative¬ 
ness is essentially associated, for, as a result of concentration, all material, 
which lends itself to the invest igation of the given object and is reproduced 
from past experience, is drawn to the centre excited in the given case. In 
the contraposition and selection of this material consists that association- 
reflex activity which is often described in everyday language as “ the 
throes of creativeness,” and which, for it is closely connected with the 
process of active inhibition and excitation, is accompanied by a corre¬ 
sponding disturbance of the mimico-somatic tonus. 

But every new product obtained through one’s own activity, like every 
success, evokes a sthenic or enlivening reaction in the form of a general 
reflex, which is mimico-somatic in character, and is manifested by an 
enhancement of energy, and all this creates, on repetition, the habit of 
creative activity, draws the individual into it, and creates, for whoever 
devotes himself to it, a certain set towards creativeness, a set characterised 
by a special appetite for creative activity. 

There is reason to believe that the above-mentioned mimico-somatic 
reflex is accompanied, through the mediation of the vegetative nervous 
system, by an inner secretion which is favourable to the activity of the 
brain, enters the general blood stream, and causes an afflux of arterial 
blood to the cerebral hemispheres. 

It may be admitted hypothetically that we are concerned here 
chiefly with excessive production of secretion of the sex and adrenal 
glands. 

However that may be, as a result of the above-mentioned mechanism, 
favourable endocretory conditions, which promote striving towards this 
activity, develop, in connection with creative activity, in persons who 
work in a certain sphere and have more or less talent, without which real 
creativeness is out of the question. 

But, in my opinion, the direct stimulus of creativeness is always a prob¬ 
lem or aim, which, as the fundamental stimulus, may arise as a residt of a 
perfectly definite conclusion drawn from an investigation, as happens in 
the systematic study of various objects. The problem, in such a case, is a 
working hypothesis, which is later tested by synthesis and analysis. In 
another case, a man suddenly, as a result of association activity, gets an 

1 See V. Bechterev and Shtchelovanov : Principles of Genetic Reflexology : 
Address to the Congress of Pedology, Experimental Pedagogics, and Psycho¬ 
neurology. Leningrad, 1924. 
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idea, i.e. an externally unexpressed reflex, and this idea is made the 
starting-point of a problem. 

In both cases, consequently, the first incentive to creative activity is a 
problem arising, in the one case, as a direct conclusion from existing facts, 
in the other, as a result of association activity called out by an incidental 
stimulus. In such cases, the subjectivists are fond of speaking of a sudden 
illumination, after which follows an exaltation, i.e. an appropriate en¬ 
hancement of energy, a topic to which we have already referred. 

But illumination is merely a thought which arises through association 
activity, i.e. through a number of reflexes which are externally unexpressed 
and often even unaccountable—a thought which in itself is a hitherto 
unexpressed reflex, and often precedes the attainment of the final goal of 
the investigation. Exaltation is merely the development of cerebral 
activity in the form of hitherto unexpressed association reflexes, a develop¬ 
ment associated with the above-mentioned enhancement of energy. 

However that may be, in both cases, the problem is the stimulus ; and 
the responsive reaction to it or a series of response reflexes are the activity 
which leads to creative achievements. 

What is the mechanism of the action of the problem-stimulus ? Like 
every powerful stimulus, it first of all stimulates concentration on the 
problem—stimulates, as it were, the directing of the working mechanism 
to the given problem. This directing is a kind of dominant in mental 
activity, i.e. such a process of excitation as attracts to it, as to a centre, 
excitations from other parts of the brain, gathers to itself by reproduction 
the whole store of past experience, and, at the same time, inhibits all 
other inadequate excitations. 1 Besides, the very presentation of the prob¬ 
lem evokes a positive, mimico-somatic reaction, as a result of the possible 
consequences (indicated by past experience) to be derived from a correct 
solution of the problem—a reaction which leads to enhancement of energy 
and, consequently, to increased activity. The material gathered because 
of the presentation of the problem is then subjected to analytic sifting of 
the relevant from the irrelevant ; and, after this, the relevant material is 
submitted to further analysis and subsequent synthesis, and, as a result 
of both, a new product is created. It is of no importance whether this is 
a new conclusion, or a new combination, or a hitherto unachieved resolu¬ 
tion of some complex whole into its component parts. That is the usual 
way of scientific creativeness. 

In artistic creativeness also, a problem is first of all set, and it is in¬ 
different whether it is a product of accountable or unaccountable activity, 
unaccountable activity being often called intuitive. The problem again 
plays the role of the direct stimulus to creative activity, and the answer 

1 The physiological definition of a dominant may be found in the works of 
Uchtomsky and other representatives of the school of N. E. Vvedensky (see the 
communication of Professor Uchtomsky to the Congress of Psychoneurology, 
January, 1924), but I have independently approximated to his conclusions in my 
Objective Psychology, 1907-12 
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to this problem, in this form of creativeness, may be more unaccountable 
or intuitive than accountable. In this case, the response takes the form of 
pictures which transform che environment in an appropriate way, and are 
reproduced by the painter’s brush as colour combinations on canvas, or by 
the sculptor as figures moulded in clay, or by the composer as rhythmically 
combined sounds drawn from a musical instrument, or by the dancer as 
symbolic bodily movements of a certain tempo, intensity, and force, or, 
lastly, by the architect as rhythmical or symbolic forms in architecture. 

Since creativeness, as a complex act, demands for its realisation not 
only native giftedness, but also considerable exercise by way of training 
and preparatory mental work, exercise which creates a certain skill in 
work, it is natural that, even in geniuses, the initial creative activity is, 
to a certain extent, imitative. As an example of this we may take Peter 
the Great, who partly imitated foreign countries in building up his state ; 
Pushkin and Lermontov, who began by imitating Byron. Only gradually 
does the experienced creator-thinker, creator-technician (inventor) or 
creator-artist approach originality in creation, and create not only some¬ 
thing new, but also original, i.e. unique. 

It must be borne in mind here that, in the foregoing, creativeness has 
been examined only in its biological aspect ; but all creativeness is an act 
intended for the social environment, and the chief impulses to creative¬ 
ness, apart from all inherited, i.e. biological, aptitudes, are derived from 
the phvsico-cosmical and social environment of the creator in science, the 
creator in technique, or the creator in art. That is why the activity of 
creators in science and technique takes its direction from contemporary 
conditions, as well as from chose of education and environment, these 
conditions having directed association-reflex activity into one, rather than 
another, direction. Every artist is also the child of his own time, and 
reflects, through the glass of his social environment, the climate around 
him ; simultaneously, he reflects the social conditions in which he lives, 
and which determine the predominant character and the direction of his 
creativeness. In this sense, creativeness is as much a product of biological, 
inherited qualities of cerebral activity or of giftedness, as of physico- 
cosmical influences (climate and natural environment), and, especially, 
the influences of the social environment. In particular, the general set 
to creativencss is not only an ego-centric reflex (self-satisfaction accruing 
from success achieved), but is predominantly a social reflex, which incites 
the individual to creative activity, so as to promote his social standing and 
society in general. 1 

It is clear from the foregoing that two kind of creativeness must be 
distinguished. 

1. The unaccountable or intuitive—sudden illumination. An idea is 
glimpsed, the problem is presented for elaboration, and is then gradually 
solved. This initially unaccountable creativeness subsequently becomes 
accountable. 

1 V. Bechterev : Collective Reflexology, 1921. 
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2. The systematic, when a problem is presented as a working hypothe¬ 
sis, i.e. as a possible conclusion whether from a truth received or facts 
obtained. 

In both cases, the problem plays the role of stimulus, but in the former 
case, the incentive is a by-product, arising, as it were, spontaneously out 
of the work in the form of association activity, while, in the second case, 
it is presented as a result of concentration on a work developing according 
to plan and assuming the form of analysis or synthesis, and is an hypothesis 
in so far as it is a possible conclusion from the given data. 

Thus, to sum up : the problem plays the role of stimulus ; creativeness 
is the responsive reaction to it; and the product of creativeness is a result 
of the final solution of this reaction, which is an integration of reflexes. 

How does the stimulus operate ? It excites the concentration reflex, 
which, in turn, produces a mimico-somatic reflex which is favourable to 
the activity, and secures enhancement of energy through vasomotor 
activity and the secreting of endocrine hormones, which excite cerebral 
activity. Concentration, as a dominant in the cerebral activity, and being 
accompanied by the mimico-somatic reflex, on the one hand attracts co¬ 
excitations from all other cerebral regions, and collects round itself, by 
the reproduction of past experience, all the stored material which stands 
in relationship to the scimulus, i.e. to the problem, and, on the other hand, 
inhibits all irrelevant processes of cerebral activity. The problem itself 
becomes, for some period of time, the object of concentration—the domi¬ 
nant, and the material reproduced is subjected to appropriate sifting, 
analysis, and subsequent synthesis on the basis of relevant experience 
previously obtained. 

As has been mentioned above, some degree of giftedness, with appro¬ 
priate training and environment, both of which create skill in the v'ork, are 
necessary for all creativeness. Training develops the bent towards the 
display of natural gifts, and, consequently, a well-nigh insuperable tendency 
or urge to creative activity ultimately arises. The direct determinant 
of its goals is the environment consisting in the natural surroundings, 
the material culture, and the social circumstances, particularly the latter. 
The social environment gives its direction to the individual’s creative 
activity also. 

This is, in a nutshell, the general scheme of creative activity from the 
standpoint of reflexology. 

Thus, if the framework of correlative activity, both in the form of innate 
reflexes (instincts) and of many mimico-somatic reflexes, is a direct 
inheritance of racial cosmo-social experience or phylogenesis, all super¬ 
structures in the form of association-reflex activity are a result of individual 
or personal experience, which is elaborated in the society of others of the 
same species and in continuous adaptation to the environment, as well as 
in the perpetual utilisation, in the interests of the individual’s organism, 
of the means which nature provides. 


CHAPTER XXIII 


The scheme of association reflexes embraces all correlative processes from the lowest 
to the highest. Where responsive reactions are absent for a prolonged time, as in 
personal movements, we are concerned with processes of inhibition. The con¬ 
formity to law both of all the external manifestations of a person and also of all 
historical events. 

I T is clear from the above-said that the concept of correlative activity 
embraces all reflexes from the very simplest to the most complex, 
the complex being placed in a scheme of reflexes of a higher order 
which, in the higher animals and in man, are based on the associative 
activity of the nervous system. 

As we know, reflexes may arise as a result of stimulations from the 
surface of the retina, from the organ of Corti, from the Schneider mem¬ 
brane, from the mucous membrane of the tongue and soft palate, from the 
cutaneo-muscular surface, from the semicircular canals of the labyrinth, 
and from the inner surfaces of the body. But wherever these stimulations 
arise, they can, on the one hand, produce—by means of the shorter trans¬ 
mission of impulses through the sympathetic ganglia, the spinal cord, and 
the cerebral ganglia—the ordinary organic or vegetative, vascular, secretory, 
and motor reflexes, and, on the other hand, by reaching the appropriate 
centres of the cerebral cortex and being then transmitted through associa¬ 
tive connections to motor and other centrifugal conductors, they produce 
certain response reactions more complex in character—the so-called higher 
or association reflexes in the motor, vascular, or secretory sphere. 

Everything said above will become perfectly comprehensible to us if 
we adhere strictly to the fundamental principle that, without a nervous 
current, there is not, and cannot be, any association-reflex process in the 
higher animals and as the nervous current, which is excited from the 
periphery by external stimulation, wherever the latter arises, is ultimately 
discharged to the periphery again, it is quite natural that the scheme of 
association reflexes or reflexes of a higher order, i.e. reflexes which, in 
comparison with ordinary reflexes, have a longer arc, because of the 
participation of the cortical centres and of the associative connections 
between them, is applicable to all manifestations of association-reflex 
activities in the higher animals and in man. 

It is true, we encounter here phenomena characterised by the fact that 
the final outcome, by means of a responsive reaction, is often separated 
in time from the initial external stimulus by a longer or shorter interval. 
It is universally known that a man, who, under the influence of an external 
stimulus, has taken a definite decision, sometimes carries it out a consider¬ 
able time after the presentation of the stimulus, for instance after days, 
weeks, or even years. In this manner, these responsive reactions seem to 
contradict the scheme of association reflexes, but, in reality, these facts 
are explained from the viewpoint of inhibitory conditions, to which we 
shall refer later. It is necessary to keep in mind that, in addition to 
external stimuli, which produce association reflexes, internal stimuli, 
determined by the composition of the blood and by hormone secretions, 
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which influence the general state of nervous activity in respect of its 
excitation or depression, have a special influence on the character of a 
person’s external manifestations, his actions, and conduct. We must 
not forget here that the composition of the blood may be accompanied by 
specific reactions also ; for instance, impoverished blood at first evokes in 
infants groping movements of the mouth, and later a general reaction in 
the form of shouting ; but in adults it evokes processes of concentration 
and actions directed towards the obtainment of food, while the secretions 
of the sex glands produce an afflux of blood to the sex organs, and cause 
subsequent erection, etc. But hormonism as such depends not only on 
direct stimuli of an external or internal order, but also on higher or associa¬ 
tion reflexes, especially reflexes, mimico-somatic in character, which 
excite or depress the activity of the endocrine glands, and which also 
directly influence the cardio-vascular system and respiration, and this, in 
turn, acts, in a stimulating or a depressing manner, on the activities of the 
nervous system. All of this taken together, and not merely external 
stimuli as such, finally determines a person’s behaviour. Incontrovertible 
statistics prove that all these phenomena are, like all other phenomena of 
association-reflex activity, conformable to law. 

As we have stated already, from the time of Quetelet, 1 it has been 
recognised that human actions, even as subtile as slips of the pen in address¬ 
ing letters, are conformable to law in respect of their dependence on 
various external conditions. Since that time, it has been accepted as 
a fact, proved by irrefutable statistical data from all civilised countries, 
that increase in various types of criminality, of suicide, and even in the 
number of births is dependent on social conditions. 

It follows from this that the human activities and conduct of the herd 
are externally determinable, if all the previous and present determinants 
of its behaviour are taken into account. However, it may be thought 
that there is question here of predisposing socio-economic factors, which 
determine only the general statistics of criminality or other social phenom¬ 
ena without reference to the units included in these statistics. In a word, 
it may be thought that, in the herd, certain general conditions cannot 
remain without influence on the increase of crimes, suicides, and births, 
but that all this does not exclude the free self-determination of the 
individuals in their actions and conduct. 1 have dealt in detail with this 
problem in a special paper previously referred to. 2 

“ Why exactly a given individual becomes a criminal is determined—I 
maintain—by the totality of the conditions which surround him and have 
surrounded him from the moment of birth, and determine the more or 
less favourable conditions of his conception and gestation. In the analysis 
of a crime, it is not difficult to be convinced that, in addition to the general 

1 Translators' note : 1796-1874. 

2 V. Bechterev : The Objectivo-psychological Method in its Application to the 
Study of Crime ; Symposium Dedicated to the Memory of D. A. Dril ; St. Peters¬ 
burg, and published separately. 
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socio-economic factors, there are particular factors which really decide 
the given individual to the commission of the crime. Let us assume that 
socio-economic causes have shaken the man out of his usual rut and 
deprived him of his usual earnings. Having looked for work for a long 
time, and having exhausted all his resources, this man is forced to search 
for work in another district; here, then, a new factor is introduced— 
separation from his circle, from acquaintances who could sustain him by 
advice, and, in an extreme case, help him with money also. Further 
failure to find employment next robs him of the means of living his life 
in surroundings which satisfy the minimal requirements of a human being. 
Pauperism inevitably ensues as a consequence of the above-mentioned 
conditions. But this pauperism is still borne with for some time, until the 
individual falls morally under stress of the surrounding conditions, until 
he becomes the victim of alcohol, until temptation, in the form of the 
possibility of easy gain, overcomes him, or, lastly, until the more weighty 
motive of the extreme need, in the form of gnawing hunger, arises. 

Ultimately, crime is the fated outcome of the influence of a number 
of general predisposing and directly-acting or proximate factors. That is 
why not only the influence of the proximate external factors on the individ¬ 
ual, in any given case, but also his character, in which are reflected his 
whole past life and the conditions of his development in the sense of the 
influence of heredity, can in no case be ignored, no matter what figures 
socio-economic statistics advance in favour of various general influences 
in the development of criminality among the population.” 1 

But whatever is applicable to so-called criminal acts or—in objective 
terminology—such anti-social activities as are provided for in legal codes, 
is applicable also to all other human activities, only with this difference : 
that, usually, external influences less imperative in character are required 
for the latter than for the former. 

Tarde ( Les lois de l'imitation, p. 223, Paris, 1895) draws our attention 
to the fact that, in the course of half a century, those sentenced by the 
correction police appeal in nearly 40 cases out of 100, 2 while the public 
prosecutor, in the same period of time, appeals in a constantly decreasing 
progression. The latter fact is explained, according to Tarde, as the 
result of professional imitativeness, but the question is how to explain the 
former fact. The following is the only suitable explanation : as hope 
of success and fear of failure are equal in this case, the chief impulse which 
decides the course taken is boldness, which is an expression of the native 
temperament of those sentenced, and the result is that the same number 
of the sentenced appeal. 

It may seem that an action which I perform, for instance the stretching 
or lifting of my hand, is not conditioned by anything except myself; 
consequently it is externally indeterminable ; still, the fact that this 

1 V. Bechterev : l.c., pp. 36-37. 

2 Translators' note : These figures do not agree with those given in the footnote 

in Chap. II. 
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movement has a certain goal, for instance to show my capacity for self- 
determination in the execution of the movement, points to the fact that 
this movement is conditioned by a certain stimulus, created by the individ¬ 
ual’s past experience and taking the form of a need to show independence 
of movement. Thus, these actions also must be regarded as externally 
determinable. 

However this may be, we must admit that all an individual’s activities 
are, without exception, externally determinable, the conditions producing 
them being not only current external influences, but also all influences 
which have acted on him in the past, and, equally, those hereditary in¬ 
fluences which have conditioned his innate peculiarities through influenc¬ 
ing the circumstances of conception and gestation. 

The viewpoint outlined above inevitably leads us to conclude strict 
causation in all the activities of a human being, as well as in all historical 
events. 

This conclusion of reflexology in regard to each individual person is 
fully in accordance with the view which recognises the conformity to 
law of the activities of a human herd both in the present and in the 
past. 

We must admit that not only the number of births, suicides, crimes, and 
indifferent, and seemingly capricious, activities, such as slips of the pen 
in addressing letters, are subject to certain laws, but also that certain 
politico-economic, geographic, and other conditions determine both the 
peculiar form of government and the customs of nations. On the other 
hand, the historical sciences also tend, at the present time, to discover the 
conformity to law of the various historical phenomena. Relevant to this, 
L. Tolstoy, in his famous work, War arid. Peace (p. 272), has brilliantly 
formulated the law of historical determinism in the following words : 
“To regard human freedom as a force capable of influencing historical 
events, i.e. as non-conformable to law, is the same, in the sphere of history, 
as the according of freedom of movement to the heavenly bodies in 
astronomy. 

“To do so would destroy the possibility of the existence of laws, i.e. 
knowledge of any kind. If only one body moves freely, there is an end 
to the laws of Kepler and Newton, and we can form no conception of the 
movements of the heavenly bodies. If man is free in a single action, there 
is no historical law or any conception of historical events.” 1 

1 It is regrettable that the moralist, L. Tolstoy, later ehanged the views he 
advanced in War and Peace , but he changed them through sophistries quite 
unsuited to his artistic nature. Here are his words as recorded on the phono¬ 
graph : “ It is said that man is not free, beeause everything he does has a eause 
preceding it in time. But man always aets only in the present, and the present 
transeends time, for it is only the point of eontaet of the past and the future, and, 
therefore, at any moment in the present, man is free.” Is this not sophistry in 
which the present is regarded not as a direct consequence of the past, but is, as 
it were, isolated from the eoneept of time by means of a special designation, “ the 
point of contact ” of the past and the future ? And only such a perfectly artificial 
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Needless to say, as a result of scientific investigations in the sphere of 
history, these theses have been more firmly and deeply based. We must 
particularly keep in mind here so-called historical materialism, which is a 
strictly objective science. 


isolation of the concept of present time permits him to speak, for some reason or 
other, of the freedom of man's activities in the present, while, in this case, there 
can be question only of lack of proof that human actions are not free. Needless 
to say, from the logical point of view also, this reasoning cannot sustain any criticism 
whatever. 


CHAPTER XXIV 


Processes of inner and external inhibition. Discussion and examples. 

W E have already in the previous chapter mentioned processes of 
inhibition. Generally speaking, processes of impediment or 
inhibition have been known for a long time in physiology. 
We know of the inhibitor)' influence of the nervus vagus on the heart-beat, 
the inhibitory centres of Setchenov in the thalamus opticus, the inhibitory 
i nfluence of the brain on the spinal cord, the inhibitory influence of the frontal 
lobes in respect of the other regions of the hemispheres, etc. But, on the 
other hand, there are a number of physiological phenomena from which it is 
obvious that the stimulation of one and the same region of the brain, for 
instance its cortex, produces excitation of certain muscles and inhibition 
of the activity of others—their antagonists ; or the excitation of certain 
centres leads to the inhibition of the activities of other centres. If, in 
some cases, there is question of special conditions of adaptation in the 
nervous system, in other cases we have phenomena of a different kind, 
since it is clear that we are concerned not with such centres as would be 
specially predetermined for the inhibition of certain functions, and so 
would be special inhibitory centres, for such do not really exist, but with 
the correlation of the exciting and inhibitory influences of any given area, 
as well as with the appropriate relation of the central and other areas of 
the nervous system to certain influences. Often inhibition occurs, as it 
were, of itself, as a result of work ; for instance, we throw aside some work 
that has become boring, abandon the reading of an uninteresting book, etc. 
In other cases, we bring into action the antagonist muscles, so as not to 
permit a certain movement. Thus we inhibit yawning, laughter, etc. 

Lastly, distraction of concentration plays an important part in the 
suppression of certain processes of association-reflex activity, for concentra¬ 
tion, as a dominant process exciting the given centre, is accompanied by 
inhibition of all other centres. 

We may observe the same phenomenon when association reflexes are 
inculcated under different conditions. Every differentiated association 
reflex is accompanied by the inhibition of such reflexes as arc evoked by 
other stimuli. On the other hand, every association reflex, on frequent 
repetition, is subjected to inner inhibition; consequently, not being 
sustained by association with the primary stimulus, it gradually weakens 
in intensity on each repetition. 

It is in this gradual weakening of the motor reaction to external stimuli 
that the inner inhibition of association reflexes is manifested, and this 
inhibition occurs when the inner resistance in the nerve tissue does not 
counterbalance the force of the external influence. 

As is well known, inhibition is a physiological process proper to all 
reflexes. This process, however, must be distinguished from exhaustion 
and fatigue resulting from auto-intoxication. Processes of inhibition are 
characterised by the fact that, if the source of this state of depression of 
function is weakened, the latter is enhanced. (N. E. Vvedensky.) But 
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if, in the given case, depression of the function is followed by its excitation, 
we are right in regarding such a depression as an inhibition. Lastly, if 
some centres are depressed, but others interconnected with them are in a 
state of excitation, we are right, in this case, too, in regarding the depression 
of the function as inhibition. Parabiosis, discovered by N. E. Vvedensky, 
as a state of hyperexcitation, is a special form of inhibition. Any reflex 
can be inhibited under the influence of an external stimulus, and, conse¬ 
quently, it will not be externally expressed until the inhibitory condition 
is removed, and, so, conditions for the release of inhibition of the reflex 
will ensue, as a result of the removal of depressing or inhibitory conditions. 

But in ordinary reflexes and under the usual conditions of their produc¬ 
tion, inhibition of their manifestation usually occurs for some time as a 
result of strong or weak, but uniform and sustained, external stimuli; 
and only in rare cases do phenomena of inhibition as a result of internal 
causes ensue, while in association reflexes, inhibition from external, as 
well as internal, causes occurs in a considerably more marked degree and 
with much greater ease. 

To illustrate this, let us take the patellar reflex, as an example of ordinary 
reflexes. It is not difficult to prove that, under the usual conditions, it 
can be produced ad libitum without being inhibited. Only when a state of 
exhaustion of the nervous system has set in as a result of special conditions 
does the repeated production of the patellar reflex lead to its inhibition, 
which disappears after an interval. 

On the other hand, particularly strong peripheral or central stimuli 
can temporarily inhibit the patellar reflex, but on the removal of these 
stimuli, the reflex immediately reasserts itself and can be again produced 
incessantly ad libitum A 

However, the same cannot be said of association reflexes. These are 
easily inhibited even under usual conditions, and also for a long time. 
Let us take the blinking reflex in response to a feint with the hand. In 
this association reflex, as in all similar reflexes, the reproductivo-associative 
activity of the nerve centres plays a part, for the ordinary blinking reflex is 
produced by mechanical stimulation of the conjunctiva and the cornea, 
but when there is a feint, the reflex occurs because of the association of the 
visual stimulus of the hand approaching the eye with previous mechanical 
stimulation of the latter under the same conditions. 

We find that such a reflex is easily weakened by frequent stimulations, 
and, at last, temporarily disappears. To revive it, it is necessary to 
produce fresh mechanical stimulation of the eye in the same way, and then 
the reflex in response to a feint reappears. 

Another example : Let us assume that an animal, for instance a dog, has 
got a cut of a whip. He naturally turns to flee ; afterwards he will run on a 
mere flourish of the whip. But assume that you overdo the flourishing of 
the whip ; the animal grows accustomed to it, and no longer runs away. 

1 For bibliography of this question sec my work : Diagnostic of Nervous Diseases, 
2nd ed., St. Petersburg. 
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However, a fresh cut on the dog’s body will revive the reflex of defensive 
flight when he sees the raised whip. 

It is clear that, in the world of man also, examples of the action of the 
same principle are not difficult to find. Let us assume that a man has lost 
a dear friend. At first, every external influence which reminds him of his 
loss produces an intense reaction, which vents itself in tears, but as time 
goes on, the same stimulus produces a weaker and weaker reaction, until, 
at last after a longer time, the man assumes a tranquil attitude towards such 
external stimuli. 

The loss of what we have learned, as we always observe under certain 
conditions, is also a phenomenon of inhibition. Inhibition by no means 
always occurs from the outside. It may be internal also. Both external 
and internal inhibition lead to indecision and inactivity. In this case, 
there is sometimes question of what are known as “ inner contradictions.” 
Such are cases of clash of belief with scientific knowledge, a clash causing 
internal conflict, etc. 

Here also belong those cases of a man struggling between two contrary 
tendencies, for instance between amusement and passion for science, 
etc. ; lastly, those cases when a tendency encounters some obstacle which 
makes its satisfaction impossible or when there are facts to show that its 
satisfaction will not bring good results. 

In general, wherever there is a clash of two mutually exclusive factors, 
processes of inhibition or of suppression of reaction become operative. 

If, in the laboratory, we have artificially inculcated an association reflex, 
through a method elaborated by us, by electrically stimulating the skin 
of the sole or of the fingers and associating this stimulus with one of light 
or sound (see Diagram I), we shall notice, in either case, that, on repetition 
of the artificially inculcated reflex at certain time intervals, it becomes 
weaker and weaker, its period of abeyance is gradually increased, and, 
finally, the reflex is completely blocked or inhibited. 

If there are no external incidental influences, this disappearance of 
the reflex occurs quite regularly, and, on each repetition, the reflex is 
more and more weakened up to the point of complete inhibition (Diagram 
VIII). 

It is clear that association reflexes have a tendency to grow weaker on 
repetition under the influence of internal causes, in other words, under the 
influence of inner inhibitory conditions, but they arc also easily revived 
under certain conditions, one of which is the fresh association of the 
stimulus to which the association reflex has been inculcated with the 
primary reflexogenous stimulus, which produces an ordinary reflex. 
Moreover, a number of other conditions, as for instance temporary rest 
from stimulation, and also the influence of other incidental stimuli, may 
cause release of the inhibition of association reflexes, but wc shall refer to 
this later. 

Nevertheless, inhibition does not exclude minimal reflexive effects. In 
other words, an association reflex is usually inhibited only to a degree of 
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minimal manifestation, which is either not observable at all or observable 
only with difficulty. Thus, for instance silent reading and other motor- 
association reflexes, which are inhibited in their external expression, are 
accompanied by weak movements, in the first case, of the speech apparatus, 
in the second, of the remainder of the motor sphere. The same occurs in 
regard to other functions, for instance, vascular and secretory activity, 
when there is question of association reflexes in these spheres. 1 

Thus it is clear that the existence of a minimal motor effect, which, 
under conditions of complete manifestation of the association reflex should 
be expressed in a more marked manner, signifies inhibition of the associa¬ 
tion reflex. 

In view of the aforesaid, what we subsume under the eoncept of 
“ desire ” and is usually accompanied by minimal motor effects must, 
from the viewpoint of reflexology, be regarded as an inhibited association- 
motor reflex. It is well known that intense desire is always accompanied 
by weak motor impulses, which, however, are easily detected by good 
“ thought readers ” and can also be well recorded on an apparatus. It is 
clear from this that such processes as, for instance, activities produced by 
inner inhibitory effort—activities always accompanied by certain motor 
impulses—are merely inhibited association reflexes. 

In this respect, so-called internal speech also, which is characterised by 
minimal motor effects in the speech apparatus, by weakly expressed 
gesticulation, and facial expressions, must be regarded as an inhibited 
symbolic association reflex. 2 

Obviously, all the so-called psychic processes also, since they are 
accompanied by weak vasomotor and secretory effects, which can be 
detected by special apparatus, are inhibited or latent association reflexes. 
In all the cases mentioned, the association processes receive a complete 
verbal or other external expression on removal of the inhibitory force, and 
they are cast in the mould of more explicit association reflexes. 

Thus, inner processes in general are merely association reflexes of a 
verbal, motor, or other character, which have been inhibited in their 
external manifestation. This thesis obviously contradicts the views of 
those who are accustomed to think that thought is a purely internal 
phenomenon, and merely finds expression in words, while reflexology is 
based on the energic doctrine according to which the subjective is 
inseparable from the objective, and thought is an encrgic process which, 
in the one case, is transformed into muscular activity, in the other, into 
the molecular activity of the centres. 

In general, it is necessary to recognise that inhibition of an association 

1 If silent reading may be regarded with perfect justification as a speech associa¬ 
tion reflex inhibited in its motor part, then, with equal justification, thoughts, since 
they are accompanied by scarcely perceptible movements of the tongue, the vocal 
cords, and sometimes also the "lips, must be regarded as inhibited association- 
speech reflexes. We shall dilate on this elsewhere. 

2 V. Bechterev : The Biological Development of Speech—Vestmk Psychologii. 
See also Objective Psychology, 3rd pt. 
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reflex usually reduces the reflex to the minimum and by no means results 
in its final disappearance. Consequently, the inhibited reflex is always 
and under appropriate conditions ready, as it were, to be released from 
inhibition, the release being equivalent in this case to enhancement of a 
reflex which has been reduced to the minimum. 

Needless to say, examples of the inhibition and release of association 
or higher reflexes may be found everywhere, including personal move¬ 
ments. Let us say that you intend to take something from the next room, 
but on the way you become distracted. That is sufficient to inhibit the 
associativo-reproductive activity, and, consequently, you lose the aim of 
looking for the object you want. But then it is sufficient to come back to 
the room you have left, and immediately the reproductivo-associative 
activity in regard to the given object is revived, and the reflex is again 
released from inhibition. We find interesting examples of inhibition in 
cutaneous reflexes, which develop easily on stimulation of certain spots of 
the cutaneous surface by some external agency, while the same stimulation 
issuing from one’s own hand does not produce the same effect. Conse¬ 
quently, when we associate with a stroking or pricking cutaneous stimulus 
another simultaneous cutaneo-muscular stimulus arising from the active 
movement of the hand, these reflexes which, as we have proved elsewhere, 
are really association reflexes, are inhibited. 

Further, it often happens that a man temporarily forgets a familiar 
word, that is, there is temporary inhibition of a learned speech-reflex. 
This usually happens under conditions which distract his attention. But 
then he runs across objects or words closely associated with the object the 
reproduction of the name of which is temporarily inhibited ; then the 
speech reflex, in the form of the word which has been temporarily 
inhibited, is immediately revived, and the word is uttered. 

Thus, in speech reflexes also, inhibition and revival or release from 
inhibition occur in a manner analogous to that of all other cases. 

It is obvious that there are also other conditions which lead to the 
inhibition and revival of association reflexes. For instance, the appearance 
of a new incidental stimulus is sufficient to produce inhibition of an 
association reflex, and after inhibition has taken place, the presentation, 
after some time, of the earlier stimulus revives the association reflex, 
which seemed to have disappeared. In any case, it is necessary to accept 
as a fundamental thesis that higher reflexes, which wc call association 
reflexes, differ from ordinary reflexes by a special facility for inhibition, 
from which, however, these reflexes are released under certain conditions, 
and this makes the association reflex apparatus especially mobile, as a 
result of the continuous alternation of inhibitory and stimulating 
influences. 


CHAPTER XXV 


Cases of inhibition in the animal kingdom. Inhibition as an active process. Internal 
and external inhibition. Inhibition as a latent state of a reflex. Conditions which 
promote inhibition and its release. 

C ASES of inhibition in the animal kingdom must be regarded as 
universal, and, therefore, deserve our special attention. 

Even the very lowest unicellular beings (Vampyrella and Arcella) 
exhibit inhibitions and contractions, as Engelmann has shown, and regulate 
these movements so as to avoid conditions harmful to them ; even the 
mobile cells of an organism exhibit inhibitory phenomena. 

In just the same manner, there is an element not only of revival, but 
also of inhibition in all the movements of animals and of man. If the 
speech apparatus were not regulated by inhibitions, we should talk 
incessantly, as may be observed in persons in a state of excitement. In 
children, movements are less inhibited, but as the children develop, their 
movements are gradually inhibited more and more. 

In general, the greater the fatigue, the weaker the inhibition, and, 
consequently, a stimulus, which at first impeded the manifestation of a 
reflex, may later, in a state of fatigue, strengthen it. Instructive examples 
of such phenomena are to be found in infants, for fatigued children become 
exceedingly irritable before sleep and begin to cry on the least provocation. 
This results from the tendency, manifested here, of local processes to 
irradiate. 

Concentration, as we have seen, is accompanied by inhibitory activities 
also, the latter being phenomena of the dominant. 

In the logical flow of speech reflexes also, we must recognise, in addition 
to the excitation of speech reflexes, the existence of inhibitory conditions, 
which regulate the course of these reflexes in accordance with a definite 
plan. 

At the same time, we have all the data which favour the statement 
that inhibition is an active process, and not simply the cessation of move¬ 
ment or of some other reaction. This is easily shown in the case of 
such functions as manifest themselves in rhythmic movements, such as 
respiration, heart-beat, the movements of the internal organs, etc. 

Rhythm itself is the expression of oscillation between exciting and 
inhibitory processes. Indeed, every reflex, as we have seen above, is 
based on the consecutive development of processes of inhibition and 
excitation, which are not equally balanced in the various stages of the 
process, for, in the latent period, processes of inhibition prevail ; next, 
processes of excitation are strengthened, and, after this, processes of 
inhibition again prevail. 

It is obvious that the movement of the nervous current, too, consists 
in alternation of waves of excitation and inhibition, but these waves are 
so slight that they are not externally manifested, and only in some cases, 
for instance increased nervousness or fever, do they become more intense 
and are expressed in muscular trembling. 
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As we have already said, we must distinguish between internal and 
external inhibition. The former is manifested on the repetition of the 
stimuli, and also on the operation of general causes which interfere with 
the course of association-reflex activity (for instance, sleep, influence of 
narcotics, etc.). External inhibition of association-reflex activity is 
conditioned by the influence of an external stimulus. 

We have seen above that inhibition of a reflex does not at all mean its 
complete disappearance, as may be proved by the fact that the inhibited 
reflex is often manifested in minimal reflex movements, and, on the other 
hand, revives in the course of time. But a certain interval of time must 
be allowed for the revival. 

For instance, if an association reflex is inhibited as a result of repeated 
stimulations, it is sufficient to renew the stimulation after a twice longer 
interval and the same association reflex is revived ; as a result of renewed 
stimulation, it will disappear again, but when the interval between the 
stimulations is again doubled, it will reappear, etc. 

Apart from conditions of inner inhibition, various external influences 
also may, as we have said, lead to inhibition of an association reflex. 
It is sufficient to apply, at the period of the complete differentiation of an 
association reflex, a new external stimulus, and the reflex inculcated is 
immediately inhibited for some time (Diagrams V and VII), after which it 
may be revived. 

This experimental fact accords with everyday observation. For instance, 
when someone is reciting poems learned by heart or is saying a prayer, it 
is sufficient to apply some irrelevant stimulus of a kind to distract him from 
the theme and, immediately, he has difficulty in continuing the recital. 
But some time elapses, and the words learned by heart are again reproduced 
with the same ease as before. 

Everything said above shows that in inhibition there is a state in which 
an association reflex exhibits a readiness to be manifested again at any 
moment. 

Consequently, we may formulate the thesis that every association reflex 
inhibited under certain conditions can be released from inhibition, when 
the appropriate influences are present. 

This release from inhibition may, as we have seen, be a result of 
inner conditions which promote increase of excitability, and consist, for 
instance, in recuperation from previous fatigue, or, under the influence 
of certain internal conditions, lead to increase of nervous excitability, 
and, lastly, it may be a result of mimico-somatic states accompanied by 
enhancement of the general tonus. 

Every one knows that a fatigued man cannot perform learned move¬ 
ments, cannot reproduce what is easily reproduced after rest or, generally, 
during a period of liveliness, for instance after fortification by food or, 
lastly, in a state of heightened general tonus. 

Observation and experiment show that external stimuli also often 
promote release of inhibition. We all know that sometimes, in spite of all 
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our efforts, we cannot reproduce a familiar word, but it is sufficient for the 
individual to be distracted by something, and reproduction of the word 
temporarily lost ensues. 

Every association reflex, once it has developed, does not disappear 
without leaving a trace, but, as a result of leaving its trace in the nerve 
centres, it reveals a tendency to reproduce a similar reflex under the 
influence of the same or a similar external impact, or of one somehow 
associated, even if weaker compared with the first, and, in cases of 
frequent repetition, even in accordance with the tempo to which it was 
evoked. 

When an ordinary reflex, for instance the patellar reflex, is frequently 
produced when the eyes are shut, one can observe that it is sometimes 
called out at the correct moment and independently, as it were, before 
the ligament has been tapped. 

This may be explained only by the assumption that, in the production 
of the patellar reflex, the centripetal impulses from the tap on the ligament 
reach the appropriate centres in the cerebral cortex, and remain as a trace, 
which, being revived after a definite time interval, is transmitted from the 
afferent areas to the efferent, and so serves as the source of reproduction 
of the same reflex. Such a reflex independently reproduced, without the 
participation of any external stimulus, may be called a reproductive reflex, 
although, in reality, this reflex is the same association reflex, but produced 
through release of inhibition. In this case, the muscular stimulation, 
which is a result of the reflex, is closely associated with muscular con¬ 
traction, which occurs after definite time intervals, and, consequently, 
the reproduction of this stimulation at the appropriate moment serves as 
a source of the production of the reflex. 

We can show, in another manner also, that every reflex leaves, in the 
centres, a trace which may be revived. It is sufficient if we repeat a 
movement many times after we have arranged to cease from the movement 
at a certain signal, for instance a sound. As shown by experiments per¬ 
formed in my laboratory, this cessation cannot be procured immediately 
when the movements follow each other quickly, but one, two, or several 
superfluous movements, according to the rapidity of their succession, 
will be performed after the signal. This case, too, may be explained by the 
trace which has been left in the centres by the movements performed, and 
which may be revived under appropriate conditions. 

Let us further assume that an association reflex is inculcated according 
to the method in vogue with us. If we stimulate this reflex without 
sustaining it appropriately by means of the primary stimulus, it will, as 
we know, gradually disappear. However, it docs not disappear without a 
trace. It is sufficient to allow the working centres to recuperate, for 
instance by omitting the stimulus at the end of one time interval, and the 
reflex will reappear, as we know. It is obvious that the apparently extinct 
reflex remains as a trace in the centres, and this trace, under appropriate 
conditions, can be revived, and leads to the renewal of the reflex. 
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All processes of release from inhibition are based on the retention— 
in the centres—of the traces of reflexes. As a matter of fact, we know 
that a reflex once inculcated may be inhibited under the influence of an 
external stimulus, and thus temporarily ceases to be manifested, but 
even weak stimulation by the original stimulus is sufficient for its 
reappearance. 

It is obvious that this fact also may be explained on the assumption 
that the inhibited reflex has left a trace apt to revive. 

Let us take another case. Ten very simple pictures, for instance, figures 
of animals, are passed in succession before the eyes of an observer. As 
shown by investigations in my laboratory, the observer can reproduce 
only about half the names of the animals he has seen in these pictures. 
The next time, we submit a number of pictures half of which are new, the 
other half consisting of those whose names were not reproduced when the 
pictures were previously submitted to the observer. This experiment 
shows that the names of those pictures submitted in the first experiment, 
but not then reproduced, are reproduced in considerably greater number 
compared with the names of the new pictures. Thus, here the result of 
the experiment cannot be explained otherwise than by the assumption 
of a trace left in the centres by every reflex. 

Reproduction, since it is a process of release from inhibition, may be 
external or internal. By external reproduction we understand that which 
realises external movements previously performed. By internal reproduc¬ 
tion we understand that which is externally unexpressed and is manifested 
by external movements scarcely perceptible to the eye (internal speech, 
etc.), but which, at the same time, is accompanied, as verbal account 
shows, by appropriate internal or psychic phenomena (such as a new idea, 
etc.). 1 Thus, there is question here of release from inhibition of a past 
reflex which has not been externally expressed. 

All habitual movements, the adjustment of movements to certain 
resistance, and the inertia of movements in general are based on the 
principle of the reproduction of a reflex which has once occurred, and, 
consequently, no movement can be instantaneously suppressed. 2 Besides, 
some characteristic slips of the tongue, slips with which every speaker is 
familiar and which have their origin in the reproduction of an irrelevant 
word, must also be explained by the leaving of a trace and by the reproduc¬ 
tion of a past reflex. Convincing facts in this respect are provided by the 
experimental investigations which were carried out in my laboratory 
and which I have already mentioned above. 3 

1 Let us note that internal reproduction is manifested in the same manner as 
external, and that internal reproduction can be suppressed by other internal 
reproductions, just as if we were concerned with external reflexes. 

2 Investigations in this respect are described in my work : The Reproductive 
and Associative Activity of the Nerve Centres—Obozrenie Psychiatrii , 190S ; and in 
Dr. Dobrotvorskaya's paper— Vestnik PsychoJogii y 1910, vol. VI, pt. V. 

3 V. Bcchterev: Objective Psychology , 3rd pt. See also V. Bechterev : Coins 
i retch , no. 9, 191a. 
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Here also belongs the inculcation of habits in animals, habits useful not 
to themselves, but to their master—man, and the propensities to certain 
activities in this case are even transmitted by heredity. Here belong the 
pointing of sporting-dogs, the watching of the flock by sheep-dogs, etc. 

Examples from the life of tamed animals which have become wild again, 
as happens, for instance, in the case of elephants which regain freedom by 
escape, show how great is the tendency to exhibit association reflexes 
acquired through training. According to Franklin, it often happened that 
an Indian boldly approached a wild elephant and ordered him to take him 
up on his neck. Hearing the man’s order, the animal immediately recog¬ 
nised the authority of his former master. Another fact is still more striking. 
One of the elephants in London began to show signs of paroxysmal fury. 
It was decided to shoot him. It was noticed during the execution, when 
shots were already being fired, that the animal still obeyed the keeper’s 
voice. 

Let us note here also that reproduction is obviously based on the fact 
that every excitation of one area, an excitation which arises as a result 
of stimulation from the periphery, creates, through the overcoming of 
resistance to the transmission in the given area, a condition as a result of 
which a new excitation moves with relative ease along the same path, and 
so dynamic connections are created. This resembles the process of 
dominants, a process in which the irrelevant stimulations come to the 
assistance of the excited centre, and increase its excitation still more. 

By the same process we must also explain the well-known self-imitation 
which takes the form of perseveration, and the so-called “ circular 
reaction ” which is particularly often observed in children. 

On the other hand, so-called active reproduction, i.e. reproduction 
conditioned by inner efforts associated with an established need, pre¬ 
supposes a process of concentration, which is really a cerebral process in 
the form of a dominant. 

Lastly, the association reflex produced in the usual way is also condi¬ 
tioned by the fact that the excitation-trace, which remains after the 
primary stimulation and is a centre of attraction, draws to itself the 
nervous current arising from the secondary external stimulation. 

The reproduction of reflexes by means of secondary external stimula¬ 
tions, which are associated with the primary stimulation, proves that the 
primary stimulation, just like all other stimulations, produces in the 
cortex a dynamic change, which serves as the point to which the nervous 
current is attracted from the areas of the reflex which has already occurred. 

In general, we must not conceive of the trace as an anatomical imprint 
resembling, let us say, a typographical cliche, as I have already mentioned 
many times in my papers, but we must understand it in the sense that every 
nervous excitation, on reaching the cortical centres, overcomes a certain 
resistance in them and, after the cessation of the reflex, results in a trace, 
in the form of a path of least resistance. Consequently, every new nerve 
wave, after reaching the appropriate nerve centre, concentrates around 
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itself the nervous energy which streams to it along the paths of least 
resistance, and so, under different external conditions, reproduces the 
previous reflex. 

We observe the same process in laboratory experiments in association 
reflexes. An inhibited reflex is, during the period of its inculcation, 
usually released from inhibition through the influence of any sufficiently 
strong external stimulus, which attracts concentration to itself. Thus 
we are concerned here with stimulative influences. 

We encounter the stimulation of reflexes at every step. Let us assume 
that a man has discovered a fact new to him. This makes it possible for 
him to make a supposition. All other facts confirmatory of this supposi¬ 
tion strengthen it, give it greater significance and force, and also all data 
which lend colour to this supposition revive it and strengthen it more and 
more, and, consequently, it becomes a securely founded conclusion. 

Every discovery, every new undertaking, arises in precisely this way : 
some external influence produces a number of reflexes which are revived 
and supplemented under the influence of other stimulations standing 
in associative connection with them, etc., until the integration of reflexes 
attains its requisite fulness. Even every backing from another man 
encourages the carrying out of a decision formed, and, consequently, the 
subsequent reaction is fuller and intenser. Airy fact harmonising with 
the decision always strengthens and confirms it. Thus, in the case of 
gross overestimation of one’s own personality, an overestimation based 
on self-analysis, any superflous praise is sufficient to lend this self- 
assessment still greater confirmation and to develop it further. In some 
cases, unlimited sclf-deccption results on this basis . 1 

It must not be forgotten that processes of inhibition and of release from 
inhibition depend on the state of the nervous apparatus, fatigue of which, 
is accompanied by inhibition ; recuperation, on the contrary, by revival or 
release from inhibition. On this precisely is based the fact that frequent 
repetitions of an association reflex at certain time intervals lead to its 
temporary inhibition . 2 

1 The conditions stimulating association-reflex activity have been, in many 
respects, insufficiently investigated. The fact has recently been discovered in my 
laboratory that stimulation of mental activity, in the form of calculation, has 
occurred under the influence of preceding sound-stimuli produced by the 
metronome vibrating 100 times a second. 

2 Fatigue, as we know, has been explained by the humoral-toxicological theory. 
But this theory does not embrace all the facts concerning fatigue, for, in some cases, 
fatigue cannot be explained either by the direct influence of the toxic products 
of disintegration on the organ operative, or by these products making their way by 
means of the blood to the organ operative. From Dr. V. I. Kabancvitch’s work at 
the Institute for the Study of Brain supervised by me, it follows that fatigue under 
natural conditions is a function of the association-reflex activity—a reflex of inner 
inhibition. According to its inner physiological mechanism, it is produced by 
ionic processes which lie at the root of nervous excitation. The character and 
degree of fatigue in the individual organs at any given moment depend on the 
qualitative and quantitative concentration of ion groups both stimulative and 
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On the other hand, the state of general excitation, irrespective of what 
has produced it (for instance, favourable lighting, sound-stimulations, 
etc.), promotes release from inhibition, and, on the contrary, the state of 
general depression leads to the inhibition of association reflexes. 

Moreover, processes of inhibition and of release from inhibition 
depend on conditions of stimulation. For instance, if we too often 
associate the primary, i.e. reflexogenous, stimulus with the secondary 
stimulus, the association reflex cannot be inculcated. On the contrary, 
when the interval between the stimulation is greater, the association reflex 
is easily inculcated. Investigations made in our laboratory (Dr. Schwarz- 
man) show that there is a certain limit to the time interval between a new 
stimulus and a previous reflexogenous stimulus and, within this limit, 
the association reflex is not produced, but beyond this limit the reflexo¬ 
genous stimulus, if associated with an indifferent stimulus, leads to the 
development of an association reflex. 

It is clear that the problem is thus reduced to a certain effect of the 
primary stimulus, an effect accompanied by inhibition lasting for a certain 
time. The latest experiments in our laboratory have shown that the 
activity of inhibition is subject to considerable individual oscillation. 

Further, phenomena of inhibition and of release from inhibition depend 
on the temporal relation of the secondary to the primary stimulus. 

Thus, if the secondary stimulus precedes the primary reflexogenous 
stimulus by some seconds and is, as it were, a signal, it easily produces 
an association reflex after numerous associative repetitions. However, 
later investigations made in my laboratory (Dr. Shirman) have shown that 
secondary stimuli presented a few seconds after the reflexogenous stimulus 
can, with equal facility, produce an association reflex after repeated associa¬ 
tions with the reflexogenous stimulus. But when the stimulus to be 
associated is far removed in time from the primary stimulus, an association 
reflex cannot be produced. 

It must be kept in view that new stimuli introduced as inhibitory forces 
to supplement those to be associated are necessarily not uniform in their 
operation, this lack of uniformity depending on whether they precede in 
time the stimulus to be associated, or closely coincide with it in time, or 
follow it, but this problem has not yet been sufficiently investigated. 

Next arises the question of the significance of the strength of the newly 
introduced stimulus and of its correlation with the stimulus to be 
associated. 

As regards the strength of the newly introduced stimulus, it obviously 
does not remain without influence on inhibition, for every inordinately 
strong, as it were, stunning, stimulus usually (if the individual oscillations, 
always possible, are not taken into account) inhibits a reflex, while weaker 

inhibitory. Fatigue is really a defence reaction from the threatening danger of 
toxicosis as a result of waste products, but toxicosis, of course, is not thereby 
excluded. However, these two processes are irreducible one to the other. (For 
details see Vestnik psychophysiologii, reflexologii i gigieni truda, Symposium, no. 1.) 
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stimuli have no such absolute inhibitory influence, although they may 
appropriately be made an inhibiting force. 

Obviously, a strong stimulus, in the case of overstimulation, produces 
a contrary effect in the form of inhibition instead of excitation. This 
reaction is characteristic for states of overstimulation, states reducible 
to fatigue of the cerebral apparatus. 

If we turn to the energic viewpoint, all the various forms of inhibition 
are ultimately reducible to expenditure of energy in the overcoming of 
inner resistances in the case of inhibition or to transmission of energy 
to other centres and conductors, and, consequently, the energy manifested 
in one direction is accompanied by its diminution and inadequacy in 
another. 

The delayed production of association reflexes, as is sometimes encoun¬ 
tered, stands in connection with processes of inhibition. Although there 
are some relevant laboratory data afforded by our experiments both on 
animals and human beings, they are inadequate to provide a secure basis 
for conclusions and, therefore, we shall not touch on them here. 


CHAPTER XXVI 


The varied origination of association reflexes. The division of association reflexes into 
external, internal, and complex-organic. Internal reflexes develop after the manner 
of all other association reflexes. The significance of individual experience in the 
development of complex-organic and personal reflexes. The methods of reflexo- 
logical investigation of the human individual. 

I T is necessary to dilate here on the problem of the varied character 
of association reflexes. These have as their prime source not only 
the external surface of the body with its receptive organs which are 
really transformed epithelial coatings, but also the internal surfaces of the 
body which also are covered by epithelial or endothelial layers, provided, 
just as are the external coatings of the body, with receptive nervous 
apparatus. 

The latter watch, as it were, over the correct functioning of the internal 
organs—the heart, the lungs, the stomach, the intestines, and other vegeta¬ 
tive apparatus. Any functional change in these organs is immediately 
reflected in peculiar stimulation of the receptive nervous apparatus with 
w'hich they are inlaid. This stimulation, being transmitted through the 
sympathic ganglia, results in regulation of these changes, and being also 
transmitted to the higher centres, subserves the development of internal 
or organic reflexes, but the integration of these reflexes in association with 
external stimuli determines the organism’s so-called organic needs. 

It is obvious that association reflexes, which develop on the basis of 
simple reflexes, may be of different kinds : some are external association 
reflexes, of which we have already spoken ; others may be internal associa¬ 
tion reflexes, to which belong association reflexes which develop on the 
basis of internal stimulations and are spent in the internal organs. Gastric 
secretions, associated, in the case of hunger, with the appearance of 
external stimuli in the form of nutritional products, may serve as an 
example. 

In this case, we may speak of externo-internal association reflexes, by 
which must be understood association reflexes evoked by external stimuli, 
but manifested in the internal organs. Here belong, for instance, not 
only the above-mentioned gastric juice secretions stimulated by the sight 
of food or by sounds associated with its preparation, but also a considerable 
number of mimico-somatic reflexes. 

Lastly, it is necessary to keep in mind also those association reflexes 
which, though produced by the internal organs, are expressed in external 
manifestations, for instance in certain activities. Here belong not only 
the complex-organic or instinctive activities, for instance, eating, sexual 
activities, etc., which arise from inner impulses, but partly also activities 
personal in character and associated with acquired, habitual needs. 

The development of association reflexes of this kind occurs in the same 
manner as that of external association reflexes, which are caused by 
stimulations of the external receptive organs. Let us take, for example, 
the alimentary canal, the function of which consists in the receiving 
and mincing of the nutritive material, in the mechanical and chcmica 
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elaboration of the nutritive pulp, in the assimilation of its products, and 
the excretion of the unclaborated parts as offal. 

From the first moments of infantile existence, stimulation arises as a 
result of impoverishment of the blood in respect of products necessary for 
the nutrition of the organism, and this leads to general excitation of the 
organism, which begins to announce its needs. But this stimulation pro¬ 
duces merely waking up from sleep, shouting, vague restlessness, move¬ 
ments of the infant’s lips, and of its head from one side to the other. But 
now the lips touch the mother’s breast and the mouth is moistened by 
her milk. The nipple, seized by the lips, immediately arouses the innate 
reflex of sucking, and the nutritional need, which was marked by general 
excitation, is soon satisfied, and this results in tranquillity and sleep, that 
is, in phenomena of general inhibition. Henceforward, an association 
reflex begins to be established between impoverishment of the blood in 
respect of albumen and other products, stimulation in the region of the 
stomach (“gnawing in the stomach”) as a result of hunger, the smell 
and sight of the breast as the source of milk which satisfies the nutritional 
need, and also the sight of the mother herself. Consequently, the infant 
very soon, on the first appearance of internal stimulation in the form of 
hunger, begins to make groping movements with its lips, and being drawn 
to the breast, finds the nipple by smell and sight, and seizing it with its 
lips, begins the process of sucking. Later, the infant, when shouting 
with hunger, becomes calm when it is placed in the feeding posture and, 
still later, when it sees its mother approaching, 

Thus, the “ instinct ” of nutrition, the fundamental process in every 
living being, is promoted by personal experience, based on association 
reflexes which develop in connection with it. 1 

In the course of time, individual experience makes possible the creation, 
on the basis of internal stimulations, of further association reflexes in the 
form of activities personal in character, which form the fundamental 
complex of association reflexes in every individual human being—a com¬ 
plex which, as a result of its relation to internal stimulations, comes to 
play the leading role in man’s life. 2 

In a perfectly analogous manner, the manifestations of sexual urge 
arise in due time. This urge is based on the development of the hormones 
of the sex glands. These hormones produce tension in the sex organs, 
this tension resulting from afflux of blood to them, and leading to the 
search for a sex object. Success in the attainment of this object is achieved 
through the individual’s experience in the social environment, which, on 
all sides, indicates the opposite sex as the object of future mating. 3 

1 See V. Bechterev : General Scheme of the Functioning of the Cerebral Cortex 
from the Viezupoint of Reflexology —Address to the Scientific Conference of the 
Institute for the Study of Brain, 1921. 

2 See V. Bechterev : Objective Psychology, 3rd pt. 

3 V. Bechterev : Sexual Perversions and Inversions ; Problems of the Study and 
Education of Personality, vols. iv and v. 
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The conformity to law of correlative activity in the artificial inculcation of association 
reflexes. Association reflexes develop on the basis of ordinary reflexes through their 
reproduction under conditions whose connection has been previously established 
in the experiment by means of an association formed with the primary, reflexo- 
genous stimulus. All manifestations of association-reflex activity have ordinary 
reflexes as their prototypes. The interrelation of excitation and inhibition. Con¬ 
centration as a dominant. Complexes of association reflexes. 

I T must be remembered that any science may be regarded as a science 
only if it renders possible the prediction of phenomena as inevitable 
consequences of certain correlations revealed by experiment and 
observation. In this respect, reflexology has a special advantage over 
psychology, which, if we exclude the Weber-Fechner psycho-physical 
law, by which we can predict the intensity of subjective phenomena in 
their dependence on the intensity of the stimulation, posits, as conformable 
to law, practically no other correlation between subjective phenomena, 
while the objective study of correlative activity reveals, in the most varied 
directions, the strictest conformity of phenomena to law. 

The conformity of correlative activity to law may be studied most 
simply of all in the artificial inculcation of association reflexes. 

We shall now pass on to the exposition of conformity to law, a con¬ 
formity revealed by strictly objective method in the artificial inculcation 
of association reflexes. 

One of the fundamental facts on which we must dilate is that every 
association reflex develops on the basis of an ordinary reflex, by the 
reproduction of the latter under influences whose connection has been 
previously established in the experiment through their associations with 
the primary, reflexogenous stimulus. 

In this fact, viz. that the ordinary reflex which has previously occurred 
is reproduced under the influence of a different external stimulus, which 
is, as it were, an alien impact, the basic, developmental process of associa¬ 
tion reflexes is expressed. The essence of this process consists in the 
fact that, if a stimulus, incapable of evoking a reflex, approximately coin¬ 
cides ia time with a primary stimulus, that is, one which produces an 
ordinary reflex, the reflex is, after some repetitions, produced not only by 
its proper stimulus, but also by the collateral external stimulus associated 
wfith it, a stimulus previously indifferent. Thus, we can reproduce all 
motor and secretory reflexes, and, as shown by investigations in my 
laboratory (Dr. Tchaly), cardio-vascular reflexes also. It is easy to see 
that there is question of the formation of previously non-existent connec¬ 
tions in the central nervous system, and this formation results from 
co-excitation of two topographically different nerve centres and conductors. 
Thus, both centres of excitation become concatenated with the inter¬ 
central cortical link ; and, along the resulting chain, the path of the move¬ 
ment of the nervous current in the direction of the reflexogenous centre is 
henceforth established. 

As we have already said, the child becomes calm as soon as its lips 
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touch the mother’s breast, and it begins to suck, but, later, it is quietened 
by the mere approach of the mother. In all other cases also, association 
reflexes are based on the reproduction of ordinary reflexes, under con¬ 
ditions determined by the association-reflex activity of the centres. Such 
are, ultimately, speech, expressive movements, and all movements which 
we call personal. 

We have mentioned that speech arises from primitive sound-reflexes, 
such as: “ och,” “ ach,” “ uch,” “ oi,” “ ai,” “hmm” (humph!), 
“ nu,” “ uvi ” (alas !), etc., and from reflexive echoisms, but both kinds 
of sound are originally simple sound-reflexes, which occur in certain 
normal states and under certain external influences. The reproduction 
of these reflexes under certain conditions forms primitive, symbolic speech, 
which consists of association sound-reflexes which take the form of ejacula¬ 
tions, and of echoistic designations. From both of these, articulate human 
speech has developed through various kinds of sound-complications, 
doublings, affixes, suffixes, etc. 

The same holds good in other cases too. Let us assume, for instance, 
that a nervous man has once been frightened by a dog which has attacked 
him. He then experienced a mimico-somatic reaction accompanied by 
severe palpitation and so the mere barking of a dog is sufficient to produce 
attacks of palpitation. In another case, a man has experienced sickness 
because of having taken putrid, stinking meat into his mouth. Hence¬ 
forth, the mere sight of meat is sufficient to produce the phenomena of 
sickness. Needless to say, we could cite similar examples ad libitum. 

It must also be kept in view that, in addition to special influence arising 
through the mediation of the appropriate receptive organ, external stimula¬ 
tion usually, or at least often, produces a general influence exciting or 
depressing the activity of the circulation of the blood in the tissues, 
respiration, and the action of the heart, in other words, by acting favour¬ 
ably or unfavourably on the nutrition not only of the local, i.e. the stimu¬ 
lated, organ, but also of the whole organism. The character of the 
influence in this case depends primarily on the intensity and quality of 
the external stimulus and secondarily on the condition of the individual 
himself. Influences which promote nutrition and metabolism are favour¬ 
able ; those which impede them are unfavourable. These influences are 
relative, for, in some cases, an influence which is usually favourable may 
prove to be unfavourable w'hen acting on a tired organism, and vice versa. 
It is clear from this that the influence of one and the same stimulus on 
nutrition and metabolism may be unequal at different times, and is deter¬ 
mined by the general state of the organism and of the receptive organ at 
the given moment. 

But we already know from other data that everything acting favourably 
on the organism evokes a reflex aggressive in character, while everything 
acting unfavourably produces a reflex defensive in character; but whatever 
does not excite a general reaction of some kind does not in itself excite a 
reflex in the form of an activity. It can produce such a reaction, but only 
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indirectly in association with another stimulus, which exerts a favourable 
or unfavourable influence on the organism ; consequently, in the form 
of a so-called association reflex. 

During the repeated influence of ever)' stimulus, the general reaction 
which it evokes is gradually blunted as a result of inhibition ; conse¬ 
quently, the reflex is gradually weakened and at last disappears, but only 
temporarily. In the course of time the reflex is revived. 

Another process conformable to law, a process discovered in the inves¬ 
tigation of higher reflexes, is the interrelation of the phenomena of excita¬ 
tion and inhibition. We have already, in detail, discussed the phenomena 
of inhibition. Here we shall deal precisely with the interrelation of both 
processes, an interrelation characterised by the fact that every time a 
centre is in a state of excitation and the system of conductors which serve 
it are operative, other centres not functionally connected with the first 
are depressed or inhibited to a greater or lesser degree. This fact has 
been proved by a number of physiological investigations to be described 
later and is easily revealed by an appropriate experiment on man, for 
every human activity in one direction is accompanied by its weakening 
or depression in another. Moreover, when the excitation of one of the 
centres reaches its climax, as in a dominant, not only are all other centres 
inhibited, but also incidental stimuli do not produce local reflexes ; they 
rather stimulate the excited centre still more : in other words, enhance 
its excitation. This principle, which I have already formulated in my 
Objective Psychology, 1907-1912, and the physiological basis of which I 
have there explained, has recently received the name of dominant (Pro¬ 
fessor Uchtomsky). The process which we call concentration, and which 
is so important in the sphere of the functioning of the higher centres, is 
really only a typical dominant, for here we have excitation of the concen¬ 
tration centre and inhibition of all other forms of movement, and simul¬ 
taneously, any irrelevant stimulation, which does not completely suppress 
concentration, not only does not destroy the latter, but, on the contrary, 
strengthens it still more. Observations of infants, as we have already said 
in the appropriate context, do not leave any doubt about the fact that the 
sucking reflex in infants is a real dominant, for, during the act of sucking, 
all other movements are inhibited, but irrelevant stimulations still further 
intensify the act of sucking. 

In precisely the same manner, sexual intercourse, from the age of 
puberty onwards, affords all the indications of a real sex dominant. We 
have seen elsewdiere that the excitation of any centre, under the influence 
of an external stimulus, may be a dominant. But, in this case, appropriate 
adjustment of the central nervous system occurs. In cases when concen¬ 
tration on an external stimulus is impossible, for instance, because of the 
suddenness of the stimulus, a marked effect occurs in the mimico-somatic 
sphere, an effect characterised by shock or so-called fright. 

All stimuli with a favourable general reaction, when they are repeatedly 
renewed at certain time intervals, lead to the establishment of a habit in 
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respect of these stimuli, and evoke an organic need for them, a need 
characterised by an appropriate set to the stimulus to be presented at a 
certain time. This set is similar to that observed in experiments on 
movements personal in character. 1 Lack of habitual stimulation in this 
case leads to a contrary effect, i.e. to the development of an asthenic 
reaction. We see examples of this in the action of all narcotics': tobacco, 
alcohol, morphium, etc. 

Every new stimulation, if it does not act exclusively in an inhibitory 
manner on the organism, either because of specific influence, or of extra¬ 
ordinary intensity, usually produces a general sthenic reaction. There¬ 
fore, all new and moderate stimuli usually evoke aggressive reflexes 
sustaining the development of a general sthenic reaction. 

In general, every stimulus which presents an element of novelty attracts 
concentration to itself, and concentration, since it produces some kind of 
general reaction, is associated with excitation of appropriate motor im¬ 
pulses in the direction of the object of concentration. If this excitation is 
not inhibited by some conditions, it is expressed, in one case, by aggressive, 
in another, by defensive, reflexes. 

Let us turn now to mimico-somatic reflexes. We have already stated 
that mimico-somatic association reflexes are simply reproductions, under 
certain conditions, of ordinary reflexes. 2 

Apart from facial expressions, gesticulatory expressive movements, 
which are merely the language of gestures and bodily movements, in the 
form of so-called pantomimic movements, play an enormous role in life. 

These gestures, as we have already said, are ultimately a number of 
descriptive, imitative, and, sometimes, indicatory and groping bodily 
movements, and are reproductions of personal movements which are 
manifested in certain cases, and which are now only signs or symbols of 
a similar attitude of the individual to new external influences. 

We know that an indicatory gesture is a reproduction of an indicatory 
movement of the hand ; beckoning movements of the hands are reproduc¬ 
tions of those movements by which we draw an object towards ourselves ; 
threatening movements are reproductions of movements of aggression ; 
rejecting movements are reproductions of movements of defence, etc. 

Obviously, these are the movements which we use in appropriate cases, 
but these movements, or their more characteristic parts, are here repro¬ 
duced under different conditions and as symbols which denote the par¬ 
ticular individual’s attitude to external influences. 

A rich development in imitative and descriptive gesticulation may be 
observed in the social intercourse of primitives, in the gestures of children 

1 See V. Bechterev : The Reproductive and Associative Activity of the Cerebral 
Cortex Obozreme Psyc/uatrii, 1910. N. I. Dobrotvorskaya : Vestnik Psychologii , 
1910, vol. VI, pt. V. 

2 V. Bechterev : Biological Development of Expressive Movements—Vestnik 
Znania, nos. 1-4, 1910, and published separately. Also the same author’s : 
Objective Psychology, 3rd pt. —Objective Psychologie oder Reflexologie, Leipzig und 
Berlin, 1913. 
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who cannot speak, in the language of deaf-mutes, and, lastly, in everyday 
life, when we describe movements, sounds, and peculiarly shaped objects. 
Doubtlessly, here too, we are concerned with the reproduction of personal 
movements. 

Further, we know that concentration, which results from the maturation 
of intracortical connections, develops in infancy as a reflex which ensures 
better utilisation of the action of the external stimulus on the organs of 
sight, hearing, taste, smell, and of the external coatings. In the course of 
time, the reproduction of this reflex, under the influence of internal 
causes, conditions so-called active concentration on certain objects and 
the latter is merely an association reflex, which develops chiefly in connec¬ 
tion with the personal needs of the organism. 

The reflex of active visual concentration, a reflex developed in infancy, 
consists in directing the gaze to that stimulus which exerts a favourable 
general influence on the organism. Such stimuli are all nutritive objects 
and objects which create conditions of well-being in the organism in 
general, and, so, evoke reflexes aggressive in character. But influences of a 
contrary character also, such as excite a defence reflex, produce active 
visual concentration, which is thus closely associated with all external 
stimuli within the field of vision, and capable of producing reflexes aggres¬ 
sive or defensive in character. 

However, there may be not only one reflexogenous stimulus present, but 
several may present themselves simultaneously and, therefore, active con¬ 
centration primarily accompanies that external stimulus, which, at the 
given moment, is strongest or most active as a result of past experience, but 
other influences remain outside the pale of active concentration. 

As external stimuli, which produce visual concentration, may be 
concomitant with auditory, olfactory, and tactual stimuli, active visual 
concentration is naturally produced by stimuli of sound, smell, touch, etc., 
so that each of these stimuli separately can produce visual concentration, 
just as can stimulation of the visual apparatus itself. Moreover, even 
previous orientation reflexes, when they are released from inhibition or 
revived, simultaneously revive the act of visual concentration which has 
accompanied them ; the same is true of all other kinds of concentration— 
auditory, tactual, etc. 

It is not difficult to prove that various personal movements also are 
basically reproductions of ordinary reflexes. A child stretches for the 
candle and, burning his finger, quickly withdraws his hand. But when 
his hand happens to approach the flame the next time, he duly withdraws 
it and so exhibits an association reflex personal in character. 

Let us assume that a nipple is put into a hungry child’s mouth. He 
will execute various movements with his hands and finally grasp the 
nipple. On another occasion, when he sees the same nipple, he stretches 
out his hands for it and so reproduces, in the form of an association 
reflex, the original reflexive movement. 

As regards complex actions and conduct, these really consist of a 
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number of separate personal movements and, therefore, they too are 
basically reproductions of a consecution of ordinary reflexes. 

There is question here of a complex of concatenated reflexes associated, 
in a certain sequence, for the attainment of a certain aim, which is a 
stimulus given in the individual’s past experience or is reproduced as a 
result of the past experience of others and is, at the given moment, 
a dominant stimulus. 

The above-mentioned experiments on animals, which obtain food by 
overcoming artificially created obstacles in the maze, may serve as examples 
of such a complex of association reflexes, i.e. reflexes which are, in reality, 
reproductions of several ordinary reflexes. Needless to say, in human 
actions also, we encounter complexes of purposeful personal reflexes 
which develop in the same manner as in animals in general. 

We shall not multiply examples, but what has been said above is sufficient 
to convince that association or higher reflexes are basically reproductions of 
ordinary reflexes. 

This fact, as we have seen, may be traced in the development of the 
child also, for this development consists precisely in the consecutive 
formation and complication of association reflexes on the basis of ordinary 
or innate reflexes, which are proper, as we know, to the very lowest organ¬ 
isms. Since, as is well known, the embryo passes through the various 
developmental stages which w r e find in the ascending phylogenetic scale of 
the animal world, the child later, from the day of his birth, begins to 
construct his personality through the stratification of association reflexes 
on the basis of ordinary reflexes. 

We must remember that, from the time that the association-reflex 
activity has developed to such an extent that it has begun to dominate 
the adjustment of the so-called “ bodily ” nature, the clever, through the 
operation of natural selection, begin to be preferred to the stronger, for 
highly developed association-reflex activity makes possible the introduction 
of new devices in the struggle for existence and, gradually, the evolution 
of association-reflex activity begins in man to prevail over the evolution of 
his organic nature. 

Thus, we are forced to recognise that all the higher manifestations of 
association-reflex activity have as their prototypes ordinary reflexes, 
which are transmitted from generation to generation by heredity and are 
reproduced as a result of the reproductivo-associative activity of the higher 
centres. Consequently, the general character of the manifestations of 
association-reflex activity assumes essentially the same forms as do 
ordinary reflexes, and as the latter bear the character of preparation, aggres¬ 
sion, defence, and reflexive imitation, the higher reflexes also are 
ultimately reducible, in their external manifestations, to preparation or 
alertness, aggression, defence, and association-reflexive imitation, as well 
as to symbolism, which develops in connection with this imitation. 
However, they respond to stimuli not according to a previously established 
pattern, but are adjusted to conditions of stimulation which, in life, are 
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various and often change. Yet, their more complex forms, that is, personal 
reflexes, are adapted to the prosecution of a certain aim, which is some¬ 
times labile, and sometimes even evades prosecution. This aim is a stimu¬ 
lus producing a dominant process. 

It is clear from this that there is, in complex association reflexes, not 
only a quantitative, but also a qualitative, aspect, and that the latter 
characterises all the activities of living beings as much as it does the 
inner world of man. Here we are really concerned with a transition from 
quantity to quality. 

Let us further remark that man, not only as a living being, but also in his 
social or collective life, is not exempt from subjection to universal laws, 
for the development of the universe proceeds in the same fashion both in 
the sphere of inorganic nature, in the world of living beings, and in the 
social conditions of life. But, as unequal conditions prevail in the inorganic, 
the organic, and the super-organic or social environment, the development 
of these general laws in their particular environment manifests peculiarities 
and exhibits specific correlations and a peculiar conformability to law. 
Example : The law of inertia, which is manifested everywhere throughout 
inorganic nature, is represented in organic nature by the biological law of 
the inheritance of characteristics ; in the life of the individual, it is 
represented by set or by habitual movements ; and in the social world, 
by the inheritance of survivals from the past (customs, etc.), by so-called 
routine, etc. 

The objective study of human personality, as we have already said, 
gives its position to this science among the exact sciences and, conse¬ 
quently, reflexology must be regarded as a special department of biology 
and as merging directly into sociology. And if this is so, it is obvious 
that all the fundamental physico-biological laws may be applied to the 
sphere of correlative activity. 

I have shown, in a special paper, that the fundamental laws are the 
same both for the inorganic, the organic, and the super-organic or 
social world 1 ; consequently, the development and the manifestations of 
personality also must be subject to the same general laws to the operation 
of which the universe conforms. And it cannot be otherwise, if we take 
into consideration that the universe is really one, complete, living organ¬ 
ism, and that we are all infinitesimal and mobile cells in it. The study 
of personality, in connection with the various manifestations of the one 
universal process, gives its position, in the best manner possible, to the 
science of human personality within the general circle of the sciences 
which investigate the nature of the universe. 

Keeping in mind that the concept of substance is now reduced to latent 

1 For details in regard to the manifestations of these laws in the super-organic 
world, see V. Bechtcrev : Fundamental Laws of the Universe in Connection with the 
Investigation of the Social World from the Point of View of Reflexology—Voprosi 
izutcheniya i vospitaniya litchnosti, vols. II, III, and fT., 1921. Also the same 
author’s Collective Reflexology, Pctrograd, 1921. 
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energy, and that what we call correlative activity is, like life itself, merely 
manifestations of energy, for at the basis of both lie processes of ionisa¬ 
tion, it is perfectly comprehensible that the general or fundamental laws 
of the universal process must be manifested in a way more or less identical 
in nature in all three worlds—the inorganic, the organic, and the super- 
organic—for the universal process is everywhere ultimately reducible to 
various manifestations of energy. 

Such a view of the world, a view which dispenses with futile meta¬ 
physics, ensures for reflexology its significance as a biologo-soeial branch 
of science, and this we cannot say of subjective psychology with its method 
of self-observation and so-called indirect self-observation. In view of this, 
we shall engage in a brief and orderly investigation of the application of 
universal laws to the development and manifestations of personality. It is 
self-evident that this does not exclude other and particular laws manifested 
especially in correlative activity, laws which have been discovered in 
sociology and in the various branches of natural science, and which are 
really developments of the same universal laws which we shall call prin¬ 
ciples in the subsequent discussion. 

Even the inorganic environment, in its various forms—solid, fluid, and 
gaseous bodies—provides conditions for the manifestation of particular 
laws issuing from the general law, as, for instance, Mariotte’s law, 1 which 
is applicable to the conditions of the inorganic environment, and inapplic¬ 
able to other conditions. The same is true also of such particular 
conformity to law as is manifested in the organic and super-organic 
environments. 

1 Translators' note : Boyle’s law : the volume of a gas varies inversely as the 
pressure. 


CHAPTER XXVIII 


The principle of conservation of energy. 


M ANY attempts have hitherto been made to harmonise the principle 
of conservation of energy, as demonstrated in the physical 
sciences, with so-called psychic activity. But, from the very 
nature of the case, all such attempts have been unsuccessful, for the funda¬ 
mental view of the psychic as something different from the physical, and 
as running parallel to physical phenomena, or as interacting with them, 
has not afforded suitable ground for the application of this principle to the 
sphere of neuro-psychical energy. 1 The pertinent theories may be divided 
into three chief groups. One group completely excludes the applicability 
of the law of conservation of energy to animate objects ; another, while 
admitting the existence of special “ psychic ” or “ spiritual ” energy, 
regards the significance of the principle of conservation of energy as 
summary for physical and “ psychic ’’energies, and not for physical energies 
only ; and, lastly, the third admits the law of conservation of energy only 
in respect of the organism’s physical energy. 

There is no necessity for us to enter into a discussion of all those works 
which are characterised by speculation rather than by facts. Those who 
wish to make closer acquaintance with these problems may turn to works 
dealing with the given subject. Of these, the following may be indicated : 
Schwarz: Uber das Verlidltnis von Leib und Seele (Monatsliefte der 
Comenius-Gescllschaft, Bd. VI, 1897) ; L. Busse : Geist und Korper, 
Seele und Leib, Leipzig, 1903 ; Elsberg : Leib und Seele, Leipzig, 1906 ; 
A. Klein : Die modernen Theorien uber das allgemcine Verlidltnis von Leib 
und Seele, Breslau, 1906 ; Erich Becher : The Law of Conservation of 
Energy and the Hypothesis of Interaction between Soul and Body (Noviye 
idei v philosophii, No. 8, St. Petersburg, 1913); Heymans : Uber die 
Anwendbarkeit des Energiebegriffs in der Psycliologie, Leipzig, A. Barth, 
1921,1V; and others. 

We shall conduct the investigation of this problem quite independently 
of the above-mentioned speculations and views, and shall first of all dilate 
on those facts which leave no doubt about the applicability of the law of 
conservation of energy to the exchange of the energies derived by the 
organism from the environment and expended by the organism. 

The organism receives its chief supply of energy from the food which 
is introduced, in the form of albumen, fats, carbohydrates, etc., into the 
stomach and from the oxygen of the air inhaled by the lungs ; it also 
acquires energy, in the form of warmth, by the conduction of heat and also 
in the form of mechanical and radiant energy, which is absorbed by 
special organs : the skin, the ear, the eye, the nose, the tongue, etc. Energy 
is expended in the form of loss of heat, in the form of offal and excretions, 
which contain chemical energy, and in the form of the mechanical energy 

1 Lehmann’s view of a special energy, the expression of which is both cerebral 
and psychic activity, is equally fruitless. 

287 


288 


HUMAN REFLEXOLOGY 


of bodily movements. In some animals, we may also speak of expenditure 
of electrical energy (in man, this is practically negligible) and light-energy. 
The balanee between the energy absorbed and expended has provided food 
for investigation for physiologists, hygienists, and bio-ehemists, among 
whom we shall name Pettenkofer, Paskutin, Rubner, and Atwater, not to 
mention many others. But Rubner 1 and Atwater 2 have made particularly 
valuable investigations in this respeet and these we shall now discuss in 
their broad outlines. 

The investigations were made by a ealorimeter, in whieh the animal 
does not absorb radiant energy ; all the heat which it expends remains in 
the calorimeter, ineluding the heat resulting from transformation of the 
animal’s movements. As the animal remains almost immobile in the 
calorimeter, almost the only souree of energy at the animal’s disposal is 
those ehemieal processes whieh oceur in the organism, but the energy 
expended is heat. Consequently, the problem was reduced to the investiga¬ 
tion of the correlation between energy absorbed and expended in the forms 
mentioned above. 

For this purpose, Rubner, in his experiments to determine the heat 
expended by an animal during digestion, plaeed in the ealorimeter an 
animal whieh had been fed with a particular kind of food. The energy 
expended during oxidation of the food is determined by the difference 
between the heat resulting from combustion of excretions, urine, and offal 
and that resulting from eombustion of the food. The experiment, whieh 
lasted 14 days, showed that 96 per cent of the energy was eliminated in the 
form of heat in the ealorimeter. 

Arranged in this way, the experiment was not exact, because the process 
of disintegration in the organism is reducible not alone to the quantity of 
food taken and, therefore, the animal’s weight should have been taken 
into account. Also, beeause of faulty ehoice of food, great differences 
arose between the quantity of food ingested and the quantity of substances 
disintegrated. 

Thus, a more aeeurate method consists in determining, from the 
produets of metabolism, from exeretions, and air exhaled, the quantity of 
substanees digested. Having taken into aeeount the composition of the 
food and the quantity of nitrogen and earbon eliminated, it is possible to 
determine, as has been already shown by the investigations of Voit and 
Pettenkofer, the quantity of protein, fat, and carbohydrates disintegrated, 
and the produets of exhalation ean be accurately determined by means of 
Renoir-Rens and Pettenkofer respirators. It is also possible to determine 
the heat of eombustion of the organie material of the nutritive products, 
and of the products of excretion. Rubner adopted this method in his 
experiments. 

In these experiments, the heat given off by the animal was determined 

M. Rubner : Die Quellen der thierischen Warms — Zeitschr.f. Biologie, 12 (30) 
1S94. 

2 See F. Friedlander und Asher : Ergebmssc dcr Physiologie, 1904. 
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by means of a special respiration calorimeter ; the products of metabolism 
were collected, and the quantity of carbonic acid and water excreted was 
determined by control experiments. Thus, it was possible to determine 
accurately which substances were really metabolised in the animal’s body. 
The food given was suitably warmed. Moreover, the influence of the 
difference in the temperature of the food was experimentally investigated 
and an appropriate interval was allowed to elapse before the calorimetrical 
determinations were begun. Thus, the influence of the temperature of the 
food was counteracted. The influence of differences in the animal’s 
temperature at the beginning and the end of the experiments was counter¬ 
acted by the protraction of the experiment over a whole day. 

In a word, all the biological factors in the experiments such as : disin¬ 
tegration of the substances, the production of heat, and the evaporation of 
water, were taken into account, and all the values of the process of the 
“ disintegration of substances ” were determined. 1 

The table obtained from experiments on dogs is as follows : 


Food. 

Number 
of days. 

Total of 
heat 

calculated. 

Total of 
heat 
directly 
determined. 

Difference 

0 / 

/o 

Average 

difference 

0/ 

/o 

Hunger . 

5 

1,296.3 

I , 3 ° 5 -2 

+6-69 

— 1-42 


2 

1,091*2 

1,056-6 

-3-15 

Fats 

5 

i,5 io -i 

1 >495 '3 

-0-97 

-0-97 

Meat and fats . 

8 

2,492-4 

3 > 9 8 5*4 

10 

OO 

CO 

fO 

—0-17 

—0-42 


12 

3.958*4 

-o-88 

Meat 

6 

2,249-8 

2,276-9 

+ 1-20 

+°‘43 


7 

4,780-8 

4.769-3 

| —0-24 


The average of all the experiments for 15 days gave the quantity of heat 
obtained by the calorimetric method as only 0-47 per cent less than the 
quantity obtained by the calculation of the heats of combustion of the 
disintegrated and the nutritive materials. 

If we take into account the relative insignificance of the differences, 
which do not exceed the margin of probable error, we cannot help agreeing 
with Rubner that the fund of energy introduced as food into the organism 
“ is externally expended by the same organism in quantities accurately 
measured—in this household there is neither abundance nor deficiency.” 

The third series of experiments are, as it were, control experiments 
and their purpose is to prove that, if the law of conservation of energy 
is applicable to the animal organism also, oxidation of nutritive materials 

1 Rubner : Die Quellcn der thierischcn Warme — Zeitschr. f. Biologic, 12 (30), 
1894. 
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can be carried on in it for the investigation and determination, by the 
calorimetric method, of the heats of combustion of these materials, for it 
is clear that, if the oxidation of the same materials will occur, on the 
one hand, inside the body, on the other, outside the body, and the heats 
obtained from both are equal, wc shall have a new proof of the applicability 
of the law of conservation of energy to the animal body. The results of 
such experiments are in full accord with what has been previously known 
from physical measurements, an accord “ rarely attained by analysis of 
biological processes.” Thus has been provided “ a proof of the passage of 
energy, in unchanged quantity, through the animal’s body ” and so the 
law of conservation of energy, which has been duly discovered by Mayer 
and Helmholtz, has doubtlessly been further developed and supplemented. 

Rubner’s experiments have been later confirmed by Laulanie, 1 who 
also made his investigations on animals. 

If the equivalence between the chemical energy introduced into the 
animal’s body and the vital energy expended by the animals is thus proved, 
it is, of course, to be expected that man also must give the same results. 
Nevertheless, it is essential that this law should be confirmed in the case of 
man in particular ; and this task has been performed, in the course of 
twelve years of untiring work under complicated technical conditions, by 
W. O. Atwater 2 in collaboration with many scientists, of whom we shall 
mention E. B. Rosa and F. G. Benedict. Besides, these were not control 
experiments, but a development of the problem which Rubner had set 
himself. The previous experiments by Rubner and Laulanie were 
performed on small animals and in comparatively small numbers ; the 
time for each experiment was short, the analyses of the food, drink, and 
excretions were not sufficiently thorough, and in none of these experiments 
was external muscular work performed. It is especially important that, for 
the sake of completeness in these experiments, external musetuar work 
should be taken into account also. In these experiments, there were 
compared : “ (1) the quantity of potential energy in substances really 
oxidised in the body with (2) the quantity of the kinetic energy expended 
by the body either only in the form of heat, in those experiments in which 
muscular work was not performed, or in the form of heat plus external 
muscular work, the latter also measured and calculated in the form of heat, 
in those experiments in which work was performed.” 

In experiments of the first kind, i.e. without muscular work, the calcula¬ 
tions were made in the same way as in Rubner’s experiments. But in 
experiments in which work was performed, the quantity of energy expended 
on external muscular work was added to the heat eliminated by the body, 
so as to calculate the total of energy expended. Thirty-two experiments 
were made altogether in the course of 107 days. 

If we consider the mean of all these experiments, of which 32 were made 

1 Arch. d. Physiol., 189S. 

2 A description may be found in F. Friedlander and Asher : Ergebnisse der 
Physiologie, 1904, 1, pp. 497-622. 
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in 107 days with ordinary food, the daily income amounts to 3748 calories 
and the daily expenditure to 3745 calories ; consequently, the difference 
does not exceed o-i per cent of the whole. 

In experiments without work and with special diet, the average daily 
expenditure exceeded the income by 15 calories, while in experiments with 
work, expenditure exceeded income by 17 calories. 

In general, as a result of considering 45 experiments made during 
143 days, a difference of 55 calories was obtained in a total of 500,000, 
which makes 1 : 10,000. In the later experiments, which were more accur¬ 
ate, the difference decreased to 1 : 20,000. Of course, such differences do 
not exceed the margin of probable technical error and do not affect the 
general conclusion that the totals secured in such experiments tally. 

Thus, these experiments demonstrate the applicability to man of the 
law of conservation of energy. 

It must be noted that those writers, who regard the “ soul ” as a peculiar 
entity and psychic activity as a peculiar force, maintain that proof of the 
applicability of the law of conservation of energy to animal organisms is 
not valid for such of the life-activity of a living being as has, as it were, a 
peculiar source. Therefore, it has been found necessary to adjust, some¬ 
how, to the new facts the two hypotheses which prevail in regard to psychic 
activity and which we have already mentioned—the hypothesis of parallel¬ 
ism and the hypothesis of interactionism. We shall not enter on a long 
discussion here, or refer to those views which still exclude the principle of 
conservation of energy in regard to man with his neuro-psychical activity. 
These discussions may be found, together with some bibliographical 
sources, in, for instance, Erich Becher’s paper. 1 In his resume, he remarks 
that, if we accept the principle of conservation of energy as proved for 
“ animate ” objects, the hypothesis of interactionism may accord with 
this principle in different ways. If we recognise the principle of conserva¬ 
tion of energy throughout the whole sphere of physical processes, we 
arrive, according to him, at the hypothesis of dualism of causes and of 
effects. Of all forms of the hypothesis of interactionism, this form is 
closest to the theory of parallelism, but does not pass into it. It is, however, 
not free from defect; it is, he maintains, forced to have recourse to an 
auxiliary assumption, which remains to be proved, and which the theory 
of parallelism does not require. The boldest hypothesis of interactionism 
must have recourse to this auxiliary hypothesis. If, according to Becher, 
the “ soul ” could change physical systems even by leaps and bounds with 
interruptions, it should be forced to choose those comparatively rare forms 
of influence in which the quantity of physical energy remains intact. On 
the whole, the principle of conservation of energy, according to this writer, 
supports the theory of parallelism. 2 

1 Erich Becher : The Law of Conservation of Energy and the Hypothesis of Inter¬ 
action between Soul and Body—Noviye idei vphilosophii, St. Petersburg, no. 8, 1913. 

2 A. Klein : Die modernen Theorieti v. d. allgem. Verhaltnis von Leib tend Seele, 
Breslau, 1906. 
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A. Klein acknowledges that “ the advantages of parallelism lie in the 
empirical aspect of the problem ” and maintains that parallelism, “ without 
straining, fits in with the law of conservation of energy,” while the “ hypo¬ 
thesis of interactionism ” does not so easily accord with the principle of 
conservation of energy as does “ parallelism.” But parallelism is a 
reflection of dualism, with which the conception of the universe as unitary 
does not accord. 

The reflexological point of view, which does not recognise two distinct 
energies, psychical and nervous, but only one neuro-psychical energy, 
becomes involved in no contradictions by accepting the principle of conser¬ 
vation of energy. It is obvious that this principle, as proved for physical 
processes, does not exclude somatic cerebral processes, which occur 
through metabolism of the blood and the lymph in the cerebral cellular 
elements, with their granules, which store energy, just like the muscular 
and other cellular elements of the body. But in addition to protoplasmic 
granules, the nervous cellular elements contain a conductive or fibrous 
part, which, as has been proved in regard to peripheral nerves (and between 
these and the central conductors there is no intrinsic difference), is inde¬ 
fatigable 1 and, consequently, may be compared to a physical conductor, 
sucb as a telegraph wire, with only this difference : that nervous conduction 
is not always uninterrupted, but, on the contrary, in the cerebral areas 
of the higher animals and of man, is interrupted at the synapses and 
connected by conditions resembling those of contact. But I have duly 
advanced a theory of transmission of excitation, in the form of discharges 
of energy, along the chain of neurons. This theory satisfactorily solves the 
problem of the movement of the nervous current. 

If we now assume an unstable state of all the active elements of the body, 
including the substance of the nervous and glandular cells and of the 
muscular fibres, we find, during the production of a reflex, external energy 
(light, sound, mechanical, and other 2 ) which is changed in the receptive 
transformers into nervous current or neuro-psychical energy transmitted 
by discharges from one neuron to the next; and, ultimately, if it is not 
inhibited by other influences, it reaches the muscular or glandular tissue, 
and here produces, in one case, kinetic, in another, chemical energy at 
the expense of potential energy. 

The acceptance of the principle of conservation of energy demands, in 
the particular instance of cerebral activity, the assumption that external 
energies, while acting on the receptive organs as transformers, result in 
an equivalent amount of nervous current or neuro-psychical energy, which, 

1 The indefatigableness of the nerve eonduetor has been proved by N. E. 
Vvedensky’s investigation ( Tormozheniyc, vozbuzhdeniyc, narkoz. — Inhibition, 
Excitation , Narcosis), St. Petersburg. Sucli opposition as exists concerning this 
subjeet in physiological literature (Herzen and others) is not sufficient to shake the 
main points of Professor N. E. Vvedensky’s conclusions. 

2 V. Beehterev : Obozrenie Psychiatrii, and Ncur. Centr., 1896. See also my 
work : The Psychic and Life, St. Petersburg.— Psyche and Leben , Wiesbaden.— 
L'activite psychiqae et la vie, Paris. 
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when inhibitory influences are absent in the muscles, undergoes a further 
transformation into an equivalent amount of kinetic energy. It is obvious 
that the assumption of this principle is not only fully licit, but also inevit¬ 
able, and it is just as inevitable to acknowledge the applicability of the 
principle of conservation of energy in the transmission of electric energy 
over a wire as it is to recognise the same principle in the transmission of 
nervous excitation arising from electrical stimulation of the ncuro-muscular 
preparation of a frog. 

Keeping in view the ion theory of nervous conduction, we may regard 
the development of kinetic energy from stored energy in the muscle or gland 
as a result of a discharge, as it were, which is produced simultaneously 
with the afflux of nervous current to the muscle or gland. 

It is clear from this that the application of the principle of conservation 
of energy to the activity of the nervous system does not, from the reflexo- 
logical viewpoint, conflict with any facts, but, on the contrary, it quite 
accords with scientific data. 

Let us develop our views more fully in this respect. 

We have already stated that our receptive organs are merely trans¬ 
formers of external energies, and translate the latter into nervous current: 
(i) light energy—influence of light rays on the retina ; (2) sound energy— 
influence of sounds on the organ of Corti ; (3) mechanical energy— 
influence (a) of mechanical impacts on the cutaneous surface ; ( b ) of trans¬ 
position and straining of parts of the body on the muscular tissue, the 
ligaments, and the joints ; (c) of the percussions of the endolymph, in 
change of bodily posture, on the semicircular canals ; (d) of mechanical 
influences on the cutaneo-muscular equilibratory apparatus; (4) heat 

energy—influence of heat on the cutaneous and mucous surfaces ; and (5) 
chemical energy—influence of volatile substances on the Schneider 
membrane and of solutions on the papillae of the tongue and on the soft 
palate. Thus, the nervous current which lies at the basis of correlative 
activity may be regarded as a special kind of energy, which, as a result of 
difference in potentials, is transmitted from one neuron to the other, and 
is manifested externally as a negative electric oscillation or action-current. 
As has been already mentioned, it has been found by investigations in my 
laboratory that this is also manifested in the appropriate centres of the 
cerebral cortex, when the peripheral receptive organs are specifically 
stimulated. 

Now, as we know, there are data which permit us to reduce the develop¬ 
ment of nervous current to the process of ionisation and this makes it 
possible for us to probe more deeply into the nature of the nervous current. 

On the other hand, those nervous apparatus which, in the muscles, 
consist in nerve endings and, in the glands, in the peripheral endings 
of the efferent nerve fibres are mediators through which the nervous 
current produces discharges of energy at the expense of the supplies in 
the muscles and glands. 

Thus occurs a cycle of energy, various forms of which, by influencing 
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the periphery of the body, are transformed by the receptive organs into 
nervous current and, after passing through a number of centres, are again 
transmitted to the periphery along the efferent fibres, and evoke in the 
muscles and glands discharges of the energy which appertains to them. 

We know from physiology, however, that the nervous centres summate 
the stimulation arising from external influences and this leads to the con¬ 
clusion that the central areas store energy, and are thus real accumulators 
of energy. 

But energy is stored in the central organs not exclusively under the 
influences of external stimuli. Internal stimulations, issuing from the 
bodily organs, play a no less significant role in this respect, for every heart¬ 
beat, every respiratory movement, all kinds of stimulations issuing from 
the region of the gastro-intestinal tract and depending on the passage of 
food through it, stimulations of the vascular walls under the influence of 
the blood current, and also the phenomena of osmosis and endosmosis, and 
other processes in the organism give rise to the nervous current, which, 
along the sympathic conductors, reaches the ganglia and higher centres 
and, accumulating there, is partly transmitted again, in the form of 
discharges, along the centrifugal conductors, to the periphery. 

Besides, as we know, a specially important source of energy in the 
organism is food, which is solar energy stored by plants. Nutritive sub¬ 
stances, after appropriate mechanical and chemical elaboration in the 
gastro-intestinal tract, enter the blood and then permeate, through the 
interstitial spaces, to the bodies of the nerve cells. As a result of this, 
the nerve cells accumulate an enormous quantity of energy chiefly at the 
expense of the nutritive material, and this energy is then expended in 
the form of intellectual or physical work, but it is transformed into external 
work 1 in such a way that the store of nervous energy spent is gradually 
replenished chiefly at the expense of the elaborated nutritive material 
flowing with the blood to the brain. 

Assuming that there are no subjective or conscious processes without 
cerebral processes, consequently without nervous current, which comes 
to the same, we must admit that all correlative activity occurs at the 
expense of transformation of energy, the various forms of which are changed 
into nervous current by the peripheral receptive transformers. After this, 
the current, travelling along the efferent conductors, is again transformed 
into mechanical and chemical energy, and a certain store of unexpended 
energy is always retained in the nerve centres. 

Now we even know that the main storehouse of the accumulated energy 
in the nerve centres is the granular part of the cellular protoplasm or the 

1 It must not be left out of account that mental work, as well as concentration, 
consists of a number of excitations and inhibitions, both of which occur in the 
cerebral centres, and, therefore, it is quite natural that mental work should exhaust 
the energy of the cerebral cells more quickly than does physical work, in which the 
performance of the work, as well as the comparatively simple activity of the nerve 
centres, is realised mainly through muscular tension. 
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so-called Nissl’s granules, in other words, chromatin or tigroid. Indeed, a 
number of observations leave no doubt that, in the exhaustion of the nerve 
cell, as we have seen, phenomena of chromatolysis ensue, i.e. disintegration 
of Nissl’s granules. But this chromatolysis of the cells disappears after 
appropriate rest, for they are replaced by the normal structure of the nerve 
cells with Nissl’s granules complete, and this as a result of the subsequent 
rehabilitation, at the expense of the composition of the blood flowing to the 
brain, of the nutrition of the nerve cells heretofore exhausted. 

It is perfectly obvious that every living cell in the organism, as a result 
of its being supplied by the blood with nutritive material, is an accumulator 
of energy, and there is no doubt that the nervous system, on account of its 
functions as the organ of correlative activity and its being furnished with 
receptive apparatus, plays the primary role in this respect and may be 
regarded as an accumulator of specifically nervous energy. 

We have seen above that, between the work performed by man and the 
quantity of calories consumed in food, there is complete correspondence, 
for a man who does not work, or who does easy work, needs a daily 
consumption of not more than 2400-2900 kilo-calories, while an organism 
which performs hard work requires 5000-6000 kilo-calories. But we must 
not forget that the successfulness of work is always increased under 
favourable external influences on the receptive organs, for instance music 
in a major key, good lighting, etc., and this must depend on the stimulating 
influence of the external energies on the centres. The energy of the latter 
is then transmitted to the periphery ; and, on the one hand, directly excites 
the muscles and glands, and, on the other, influences both by changes in 
the cardio-vascular system. It has been calculated that the human organ¬ 
ism may produce 21 per cent efficient work, an efficiency greater in 
proportion than that of an ordinary steam-engine, which is 13 per cent to 
15 per cent efficient. 1 Moreover, 21 per cent of efficiency is not the 
maximum which a human being can develop ; healthy people, under 
favourable conditions, can develop as much as 36 per cent. All of this 
depends on the organism’s native constitution, and also on various external 
influences, for there are certain indications of the dependence of pro¬ 
ductivity in work on the general condition of the organism at any given 
moment, as w T ell as on the appropriate external conditions. 2 

Everything said above shows that the general principle of conservation 
of energy is fully applicable to human correlative activity, not only in 
regard to caloric metabolism arising from the ingestion of digestible food, 
but also in regard to the energy \\ hich is received by the brain and the 
nervous ganglia in general through the receptive organs and considerably 
enhances caloric metabolism. Obviously, we are concerned here with 

1 By the way, Diesel engines give a considerably higher percentage of efficiency. 

2 Omare : Le moteur humain, Paris. V. Bechtcrev : The Rational Utilisation of 
Human Energy during Work —Address to the Preliminary' Conference for the 
Scientific Organisation of Work, January 1921 ; Voprosi izutclieniya truda, 
(Problems of the Study of Work), Petrograd, 1922. 
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problems of the transformation of external energies into cerebral, and 
vice versa . It is true that these problems are still waiting for investigators 
who will express these forms of transformation in exact, quantitative 
units. 1 

1 The law of conservation of energy, in its application to association-reflex 
activity, inevitably advances the problem of the correlation of the latter with the 
activity on our planet of the main source of energy—the sun, and this not only 
in the sense of a cycle of energy, through its being stored in the vegetable world, 
and through its further transformation as a result of the ingestion of food, but also 
through the direct influence of solar activity on the earth. (See Sviatsky’s and 
Tchizhevsky’s papers on the influence of sun-spots on human life.) 


CHAPTER XXIX 


The principle of the proportional correlation of the speed of movement with the moving 

force. The principle of similarity. 



HE well-known principle in mechanics—that every increase in 


speed of movement is caused by a force proportional to it and in 


the same direction as it—is limited when applied to the organic 
world, for here there is question of closed systems. Nevertheless, it is 
applicable within certain limits to correlative activity also. 

Let us take the development of association reflexes. Let us assume that 
in laboratory experiments a secondary stimulus operates along with 
the primary reflexogenous stimulus. This is a condition necessary for 
the accompanying secondary stimulus to become adequate through a 
fixing of its connection with the primary stimulus, and this fixing process 
we are justified in regarding as a growth of the moving force of the primary 
stimulus. It transpires that the more associations we form with both 
stimuli, other conditions being equal, the sooner a reflex is evoked which 
overcomes the inertia of the nervous centres. If we continue the experi¬ 
ment under strictly determined conditions, which exclude any unnecessary 
inhibition, we see that the fixation of the association reflex is in direct 
dependence on the number of associations formed, and the fixation of a 
reflex is bound up with the overcoming of resistance. In this case, this is 
equivalent to acceleration. In both cases, the influence of the secondary 
stimulus as a force is equal, in respect of direction, to the reflexogenous 
process as movement, and produces its proportional acceleration in the 
sense of fixation of the association reflex. 

In everyday life conditions also, we know that the oftener a secondary 
stimulus is associated with a primary, the more strongly the former 
stimulus operates, and, other conditions being equal, the more it acts in 
an exciting manner on the appropriate function, by overcoming all 
obstacles to its manifestation. 

There are examples on all sides. Every prize, as an external stimulus 
in the execution of some work, is an auxiliary stimulus, i.e. a stimulus 
which acts in the direction of the stimulus as a moving force which con¬ 
ditions the work. It is obvious that the acceleration of work in this case, 
other conditions being equal, will be proportional to the intensity of this 
moving force, of course within the limits determined by the structure of 
the organs operative. 

Wc shall cite another example in illustration. Let us assume that 
some work, necessary in itself and, consequently, having its primary 
reflexogenous stimulus, is being done, for instance cleaning a room, the 
stimulus being the need for cleanliness, this work will be performed the 
more quickly, the oftener some secondary stimulus is associated with it 
(praise, monetary reward, etc.). It is perfectly clear that the character 
of the secondary stimulus has its own special sigificance here and has 
a certain influence on the work to be done, but this belongs to another 
order of phenomena. 
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Along with the above-mentioned principle, it is necessary to take into 
consideration the principle of similarity, a principle known in mechanics 
and according to which equal causes, acting under equal conditions, lead 
to similar phenomena. In accordance with this principle, biology explains, 
for instance, the origin of an eye similar in structure both in molluscs and 
in vertebrates, the similarity of the organs of fishes and fish-like mammals, 
etc. In the sphere of association-reflex activity, we have simultaneous 
discoveries by different scientists in two different places and these 
discoveries are a result of the same scientific material being at their 
disposal and of equal social conditions ; the similarity in the conclusions 
arrived at by various investigators in the same sphere very often affords 
ground for suspicion of plagiarism. We know that even among the 
peoples of two continents, the Old and the New World, between which 
there was no intercommunication, similar religious rites and a striking 
similarity in certain myths were disclosed on the discovery of America. 

Even the customs of certain peoples sometimes seem to be derived one 
from the other, notwithstanding that, as we have mentioned, there could 
not have been any intercommunication, throughout the period of human 
existence, between the peoples of both continents. 

The latest—the neo-positive—school of sociologists (De Roberti and 
others) maintain that the so-called general categories, for instance time, 
space, etc., owe their origin to collective experience. However, we must 
not forget that, if human beings did not possess more or less similar 
organs and if their development did not move through similar stages, 
there could have been no similar results accruing from the experience of 
separate individuals and, consequently, collective experience also could 
not have found appropriate footing. 

If we turn to the sphere of experiment, we once more discover that, 
if we establish the same experimental conditions in regard to some 
activity, we shall obtain approximately uniform results. 

This same law of similarity explains why the development of correlative 
activity, under similar external conditions and similar innate dispositions 
(for instance, in twins), takes more or less the same form, and, on the 
contrary, why, when there are deviations in the developmental conditions 
of this activity, corresponding deviations or anomalies are revealed in 
the development. 

Besides, the principle of similarity makes it possible to check-scientific 
results obtained by the same methods when the same objective conditions 
are present, as may be done, for instance, in mathematics and in all the 
exact sciences and, consequently, the development of science is, to a 
considerable degree, due to this principle. 

It is clear from this that the reproduction of some work and, conse¬ 
quently, imitative activity also are based on the principle of similarity, 
which, therefore, acquires enormous significance in the social life of 
peoples. 


CHAPTER XXX 


The principle of continuous change. Examples and discussion. The principle of 
evolution. The phylogenetic and the ontogenetic development of reflexes. 

T HE principle of continuous change in inanimate nature is as 
follows : nothing in the world is constant: everything moves, 
flows, changes. 

“ Is there anything common to all the events, in all the processes, which 
occur in the universe ? ” Professor Auerbach asks. “ This common 
factor is change, and the objects which change are exceedingly various : 
place changes in space; the speed and direction of movement; form; 
colour ; the cells and organs of living beings—all change ; through change, 
movement is transformed into heat, electricity into light, life and death 
alternate unintermittently. And all these changes occur without oscilla¬ 
tion in the quantity of matter and energy : the principle of conservation 
remains intact.” 1 

We observe the same in processes of correlative activity. 

No sufficiently strong external stimulus goes without exerting an 
influence on the mechanism of correlative activity. This mechanism 
reacts with an appropriate reflex, but this reflex changes the state of the 
organs which participate in its execution and, at the same time, changes, 
in some degree, the very mechanism of correlative activity, and this 
change, in turn, changes the form of the reaction to the same stimulus in 
the future, for the modified mechanism cannot manifest the same reaction 
previously evoked by the given stimulus. 

We have dilated above on this subject and shown that every reflex 
effects something new and is really a creative act, and this is in accordance 
with Lamarck’s doctrine, that the form of the organs is the expression of 
their functions. 

The same is certainly true also in regard to the nervous system in 
general and to its central organs in particular. These undergo change in 
the sense of the formation of new connections and the fixation of con¬ 
nections, or in the sense of the beating of tracks on the occurrence of each 
and every reflex and even on the influence of every stimulation, although, 
as a result of inhibition, this stimulation does not lead to the development 
of a reflex. 

We must admit that every organic reaction in the form of an acquired 
or association reflex is something irreproducible, for if a given reaction 
changes the executive mechanism in some degree, every new reaction will 
be different, although the difference may consist merely in the speed with 
which it is manifested, and we know, from experience, that, as a result of 
exercise, the speed of every reaction is changed in the sense that it is 
accelerated. 

1 Professor Auerbach : Tzaritza mira i eyo ten (The Queen of the Universe and 
Her Shadoiv), Leningrad, 1919. Matter, however, as we know, changes into 
energy and, therefore, one may truly speak of absence of oscillation in the quantity 
of energy only. 
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It is clear from this that the human individual also is nothing constant, 
but changes on every new influence, on every manifestation, on every 
new reflex, for if this reflex is a reproduction of a former reflex, the indivi¬ 
dual is enriched by the facility he has acquired, irrespective of the fact 
that this reflex is not quite identical with its predecessor. 

But if the reflex, because of combinative activity, is new in character, 
the individual is enriched also in regard to the quality of external mani¬ 
festation. Thus, in both cases, the correlative activity, which lies at the 
basis of the development of the person, changes and, as the manifestation 
of reflexes is unintermittent, it is obvious that the person himself is being 
unintermittently changed and, indeed, at every moment, the person 
changes as a result of the realisation of reflexes. 

It is clear from this that a person, since he is original as a result of 
hereditary conditions and the peculiarities of his social education, is, at 
any given moment, something changing and irreproducible, and each 
moment invests him with something he has not previously experienced 
and which, therefore, is creative of habit. 


Along with the principle of change, we must keep in view also the 
principle of evolution, which consists in the production of new forms. 

As we know, the metaphysical materialism of former times maintained 
that the world consists of a countless number of atoms, which arc the 
chemical elements. According to Ludwig Buchner’s view, an atom of 
carbon always remains an atom of carbon and was such from the very 
beginning ; an atom of hydrogen was, is, and will be always the same as 
we know it to be. But who will maintain this at the present time ? Do 
we not now know that the atom is a complex body consisting of electrons 
revolving in orbits round a nucleus (proton), and that atoms are divisible, 
and that all electrons are qualitatively alike. 

The apparent difference in the qualities of visible bodies has begun 
to disappear, especially since hydrogen and oxygen have been changed, by 
freezing, into solid bodies and since liquid air has been obtained. 

Man naturally began to enquire : What will become of the “ eternal ” 
qualities of various substances if the temperature should be reduced to 
absolute zero ? And will matter not lose its fundamental quality of 
impenetrability, on the final analysis of matter, and will it not be identified 
with physical energy as such ? 

On the other hand, the axiom that all the various forms of energy arc 
transformations of the same energy which manifests itself in unequal 
manner in different physical conditions has been long established. 

The atoms themselves are regarded as centres of potential energy in 
the form of electrons revolving in orbits. 

Crookes’ hypothesis posits the existence of a hypothetical protyle from 
which he deduced all the atoms successively, and the chemical elements 
are merely aggregates of atoms held together under the influence of 
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positive and negative forces. According to Crookes, t-he development of 
the universe may be represented in the form of a spiral situated in the great 
ocean of protyle ; and, according to the measure of its gyrations around an 
invisible axis, the chemical elements successively originate, these elements 
deriving from the environment the materials of which the visible universe 
is built. This hypothesis is now of merely historical significance, but 
it has affected the later development of science. 

There is no necessity to cite other and later hypotheses and we shall not 
further discuss what form the principle of evolution now assumes in 
regard to inorganic nature. It is sufficient to say that here, just as in the 
organic and the super-organic, the universality of the principle of evolu¬ 
tion is incontrovertible and it remains for us only to discover to what 
extent this principle is manifested in processes of correlative activity. 

Therefore, we shall touch here neither on the form in which this prin¬ 
ciple, already accepted by Lamarck in respect of the development of 
organic forms, and definitely established, with modifications, by Darwin 
and Spencer, was advanced by these two founders of this principle nor on 
the manner in which this principle was later supplemented and modified 
by de Vries, who propounded the so-called principle of mutations or 
sudden leaps. 

Our business is merely to elucidate how the principle of evolution is 
manifested in regard to correlative, and particularly association-reflex, 
activity. 

If the study of the person is approached through the subjective method 
and processes of consciousness are investigated, as is done by every 
psychologist, the principle of evolution becomes inapplicable. As we 
have seen, it is not possible adquately to solve, by the empiric method, 
the problem when and how conscious activity first arose, for there are 
here no direct methods to enable us to decide unerringly when a process is 
conscious and when unconscious. 

But if we approach the problem from the strictly objective viewpoint, 
we shall observe how locomotion by means of pseudopodia develops from 
the simple irritability of plants and from the contractility of protoplasm in 
protozoa, and how, in the later developmental stages, the movements of 
organs—movements which are fundamental manifestations of correlative 
activity—-grow more and more complex pari passu with the development 
of the various organs of locomotion ; and how association reflexes develop 
from simple reflex actions. 

This development of association reflexes under natural conditions is 
clear also from the investigations of Jennings, Metalnikov, and others on 
protozoa, and the artificial association reflex in infusoria has been already 
observed by Dr. Israelson in my laboratory. 

In addition to the development of various forms of movement, we may 
observe, in animal phylogenesis, not only how the appropriate mimico- 
somatic tonus, as well as the corresponding mimico-somatic movements 
in the form of reflexes, develop from simple reflex phenomena, which 
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characterise the well-being or otherwise of the organism, its satisfaction or 
dissatisfaction with the nutritive material, but also how various acts of 
defence, aggression, orientation, concentration, and imitation have served 
as the foundation of the development of expressive bodily movements in 
the form of gestures. 1 Likewise, it becomes possible to investigate, with 
equal accuracy, the serial development, in different species of animals, of 
sound signals for communication with each other and later to investigate 
the further development of vocal signs in the form of human talking. 

In this case, as we have already seen, we can quite definitely trace how 
original language, in the form of ejaculations and simple roots which 
denoted some object or action, gradually developed, on the one hand, from 
discrete and purely reflexive sounds, and, on the other, from echoisms ; 
how real language gradually developed from these ejaculations and roots 
by means of affixes, doublings, combinations, inflections, etc. ; how this 
language grew gradually differentiated and complicated through selective 
generalisation ; how the language of one people became different from 
the language of another as a result of the peculiar conditions of the social 
environment and the equally peculiar life conditions ; how, by the mixing 
of the original simple languages, new languages originated, etc. 

In a word, it is possible to trace all the stages in the evolution of language, 
this most important instrument of the social life of man, just as we can 
also trace the gradual development of the various forms of human activity 
in general, including artistic creativeness. There is justification for 
maintaining that this development occurs in accordance with the 
dialectical method, but it is not necessary to dilate on this topic. 

Let us note that the theory of discontinuity is applicable to the develop¬ 
ment of association-reflex activity. So, for instance, differentiation does 
not always occur gradually. Often, on the contrary, as shown by experi¬ 
ments in our laboratory, the undifferentiated reflex, when left unexercised 
for a period, differentiates spontaneously in the course of time and without 
any exercise (so-called latent differentiation—see below). 2 

If we take the ontogenetic development of animals and man, it is again 
possible to trace, by attentive observation, how, on the basis of simple 
reflexes in the infant, as well as in any new-born animal, association 
reflexes develop ; how concentration, which is a real dominant, develops ; 
how association reflexes differentiate, and are combined with other 
reflexes ; how they thus become more and more intricate, by becoming 
complexes of reflexes, conduct, and action, as we have already said. 

In precisely the same way, we may observe in the child the develop¬ 
ment of mimico-somatic movements, of speech, of drawing, 3 and of 
artistic creativeness in general, etc. 

1 See V. Bechterev : Expressive Movements and their Biological Significance, 
Vestnik Znania, 1916. 

2 Polonsky, one of the investigators at the Institute for the Study of Brain, 
also develops the theory of discontinuity. 

3 See V. Bechterev : Early Stages in the Evolution of Children's Drawings. 
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Thus, in regard to drawing, I have, on the basis of my personal investiga¬ 
tions, 1 come to the conclusion that, at the beginning, the child draws 
lines and next scribbles. Here we find the beginning of symbolic drawing, 
for the child associates a certain object with certain scribblings. Gradually, 
the first drawing of the child originates from these scribblings, and most 
frequently in the form of an irregular ring with one or two additional 
lines. This drawing may, at first, denote a man, a berry, an animal, or 
any kind of object. Next follows the gradual differentiation of separate 
representations of various objects from one generic drawing, and, conse¬ 
quently, the graphic representation of objects develops gradually, a repre¬ 
sentation in which, by the way, many details, not corresponding to reality 
and determined by the child and his life conditions, appear over a long 
period. Combinatory drawing develops later. Still later, the esthetic 
element develops in the child’s drawing. Perspective drawing is one of the 
latest achievements and perspective is to be found only in parts of the 
drawing. Moreover, proportion between the parts of the drawing is, 
comparatively, a very late achievement. Needless to say, in independent 
drawing, children reflect parts of their daily environment. 

We must keep in mind that the development of the person generally 
occurs by no means uniformly, but in sudden leaps at certain periods, 
for instance at the periods of 6-7 years and 12-14 y ears there is delay 
followed by accelerated development. 

Thus, also in the ontogenetic development of the human person, it is 
fully possible to trace the serial development of the various manifestations 
of correlative activity and the formation of some forms from others, as 
we find in regard to all the other manifestations of nature. 2 

It is obvious from the above-said that the principle of evolution is 
completely and unconditionally applicable to the manifestations of cor¬ 
relative activity, and in particular of association-reflex activity, and is thus 
a universal principle valid not only for all the phenomena of organic life, 
including correlative activity, but also for all the phenomena of the 
inorganic and super-organic worlds. 

1 V. Bechterev : Early Stages in the Evolution of Children's Drawings, pp. 49-50 
Vestnik psychologii, kriminalnoi antropologii i pedologii, 1901, and sep. ed. 

2 For details of this see my paper : The Evolution of Neuro-psychical Activity —■ 
Russky Vratch, 1912. 
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The principle of interaction. Discussion and examples. 

T HE principle of interaction is a general principle manifested in 
the inorganic, the organic, and the super-organic world. In the 
inorganic world, we find interaction of bodies, and interaction 
between one kind of energy and another. Interaction in the animal and 
vegetable kingdoms is universally known and does not call for illustration. 
Interaction between human individuals is also universally known. Life 
itself is nothing but a constant interaction, on the one hand, of external 
energies influencing the organism and, on the other, of the energy devel¬ 
oped by the organism at the expense of its stores obtained from the 
nutritive material and from the unexpended brain energy previously trans¬ 
formed by the receptive organs. 

Passing on to correlative activity, we must keep in mind that here there 
is question of interaction between the person—as an integration of racial 
and social experience—and influences issuing from the environment. In 
the social environment also, interaction between individuals and social 
groups grows more and more complicated side by side with the differentia¬ 
tion of social classes, of forms of work, of trade, and industry. But also 
between the separate manifestations of a human person there is constant 
and uninterrupted interaction, for, side by side with the differentiation 
of association reflexes, the development of interaction proceeds and 
becomes more and more complicated. 

In respect of association-reflex activity, we must keep in view inter¬ 
action between accountable and unaccountable manifestations of person¬ 
ality; between processes occurring in sleep or hypnosis and manifestations 
of personality in the state of wakefulness ; between complexes of re¬ 
flexes in general ; and even between certain separate reflexes constituting 
the same complex ; and, lastly, between inhibition of reflexes and their 
release. Let us take as an example the integration of reflexes defending 
the oral cavity from the intrusion of a foreign body. First, the lips are 
pressed together, but, when their resistance proves insufficient, they are 
opened and the teeth are pressed together ; when this also proves insuffi¬ 
cient, the jaws are parted, but the tongue is firmly pressed against the 
palate, etc. If we encounter aggression, the initial defence consists in a 
repelling movement of the hands, but if this does not help, the repelling 
movement of the hands ceases, and we turn to flee. It is obvious from 
this that, in the chain of previously formed defence reflexes, the excitation 
of one centre is replaced by its inhibition at the moment when another 
centre is brought into action. 

By strictly objective experiment in laboratory investigations, the com¬ 
plete conformity to law of interaction between excitation and inhibition 
in the activity of the cerebral cortex, as an apparatus of correlation, was 
discovered ; and it was proved that the excitation of the given cortical 
area, an excitation produced by external influence during the period of 
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the inculcation of an association reflex, at first diffuses from the given area 
of excitation over the whole cortical area capable of being stimulated by 
influences of the same kind or by those similar to that stimulus to which 
the association reflex is being inculcated, for instance, sound, light, colour, 
or touch, etc. But, after this initial diffusion of the excitation, a contrary 
wave of inhibition necessarily follows and this wave, beginning from the 
more distant parts of the scale of related stimulations, gradually reaches 
its nearer parts. In other experiments in our laboratory, it was proved 
(Dr. Protopopov) that the general qualities of a given order of stimulations 
(for instance, in sounds, the timbre) are inhibited earlier than are the more 
particular qualities of the same stimulations (for instance, in sounds, the 
pitch and intensity). On the other hand, external inhibition, in turn, 
diffuses in the form of a wave over the whole scale of related stimulations, 
and, beginning from the nearest, diffuses to the more distant. Afterwards 
a wave of excitation follows, and is characterised by release of inhibition, 
travelling from the more distant to the nearer parts of the scale. 

Even in the association reflex, just as in the ordinary reflex, w r e en¬ 
counter, as I have observed in my investigations, interaction between 
exciting and inhibiting forces, and here we have, in the latent period, 
the prevalence of inhibitory processes, but, from the beginning of the 
manifestation of the reflex, exciting processes begin to prevail and this 
prevalence first reaches a certain limit, is then weakened, and the preva¬ 
lence of inhibitory processes ensues. 

In the inculcation of an association reflex, w r e attract, as it were, the 
nervous energy to that part of the reflexogenous apparatus to be stimulated 
and, as a result, the inertia of the nervous conductors is overcome, this 
inertia representing the inhibitory conditions ; then excitation begins 
under the influence of the afflux of energy, but, wfith the increase of the 
latter, inhibitory conditions develop in the form of products which obstruct 
the excited centre. These inhibitory conditions at last overcome the 
excitation, and the reflex disappears, but, after recuperation, which re¬ 
moves the inhibitory conditions produced by the obstruction of the path, 
a new stimulation may again turn the scale in favour of the exciting forces 
and, after this, inhibitory conditions gradually preponderate. Then a 
new stimulus, similar to the previous, proves insufficient appropriately 
to evoke the exciting forces. So it is necessary again to effect a breach 
in the obstructed path through supporting the association reflex by an 
electric stimulus simultaneous with that stimulus to which the association 
reflex is being inculcated. 

Thus, in the development of the association reflex, w r e have a process 
of interaction between exciting and inhibitory conditions, and the reflex 
is a result of the prevalence of certain conditions over others. Interaction 
between processes of excitation and inhibition has been proved by a series 
of physiological investigations (Sherrington and others) and may be easily 
demonstrated by suitable experiments on man, for every human activity 
in one direction is accompanied by its relaxation in another. Moreover, 
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when the excitation of one of the centres reaches its highest point, not 
only are all the other centres inhibited, but also collateral stimulations still 
further stimulate the given centre and do not produce local reflexes—in 
other words, they increase its excitation. 1 This process, which we call 
concentration and which is so important in the sphere of the functioning 
of higher reflexes, is really nothing but a typical doniinant, for here we 
have excitation of one centre, while all other forms of movement are 
inhibited and, at the same time, any collateral stimulus not only does not 
suppress and remove concentration, but, on the contrary, reinforces it. 

In conditions of interaction between excitation and inhibition, we 
encounter the general principle which is manifested in all association 
reflexes without exception, and which leads to the greater or lesser 
development of aggressive or defensive reflexes in a certain direction— 
conditioned by external stimulations—together with the simultaneous 
inhibition, to some extent, of muscular contractions in other directions. 
As external stimulations excite association reflexes, first of all in the 
appropriate receptive organs, it is obvious that, in dependence on the 
character of the external stimulus, orientation muscular contractions may 
be manifested predominantly or exclusively in the appropriate receptive 
organ, and may be raised in it to the highest tension, while the muscular 
tension in all other parts of the body is relaxed or suppressed, and vice 
versa. 

In fine, the principle of interaction may be expressed thus : the more 
limited the muscular apparatus brought into action, the more energy it 
can develop under tension, and the more work it can do compared with 
the case when a more extensive muscular apparatus is contracted. Every 
muscular tension in one of the apparatus is accompanied by a process of 
inhibition in other muscular groups and this tension is obviously secured 
at the expense of the recuperation of other muscular groups, the principle 
of economy thus operating. 

Under these conditions, those peculiarities, which, in the activity of 
the nervous system, are associated with the phenomena of dominants, 
are expressed. Further, the manifestation of the principle of interaction 
in regard to muscular contractions depends, in considerable measure, on 
exercise and habit in respect of certain movements. We know that some 
movements promote one another, while others are mutually inhibitory, 
and this fact depends mainly on the conditions of the activity of these 
muscles throughout the course of life. To these movements which pro¬ 
mote one another belongs, for instance, the contraction of muscles working 
together; w'hile to the mutually inhibitory movements belongs, for 
instance, the movement of one hand in a perpendicular direction to the 
chest and the movement of the other in a horizontal direction to the 
chest. As we know, the attempt to perform these movements simultan¬ 
eously and without special practice proves quite unsuccessful. In regard 

1 See V. Bechterev : Vcstnik psychologii, 1911, and Objective Psychology, 3rd 
part, 19x2. 
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to the problem of the influence of some movements on others, special 
investigations were made, at my suggestion, in my laboratory by Dr. 
Solovtzova and, later, Professor Osipov. These investigations afford 
pertinent details. 1 

I shall merely note here that the process of concentration based on the 
principle of interaction can be manifested not only in regard to external 
objects, but also in regard to unexpressed reflexes, which are revived by 
means of reproduction, and which we call processes of thought. Such 
concentration, which may be called internal concentration and is mani¬ 
fested by the usual external indications of the mobilisation of the muscles 
of the appropriate receptive organ, obeys the same principle of interaction 
and of the dominant, as a result of which all other motor acts are inhibited. 

Let us, however, enter into further details regarding experimental data 
pertinent to the problem of interaction between association reflexes. 

First of all, because of the frequency with which, in everyday life, we 
use two extremities, one on either side of the body, let us turn to the prob¬ 
lem of interaction between association reflexes simultaneously inculcated 
in opposite sides of the organism. 

In experiments on association-motor reflexes, this interaction may be 
studied under such conditions as secure the inculcation of association- 
motor reflexes, in each extremity separately, to two different stimuli, for 
instance, sound and touch, or light and sound. As a result, one extremity, 
for instance the right, during the inculcation of an association-motor 
reflex, will manifest the reflex to one stimulus, and the left to another. 

Such experiments have been made in my laboratory on dogs (Dr. 
Afanasyev) and on men (Dr. Zhmichov). In the former experiments, 
one of the stimuli was an electric bell, to the sound of which a reflex in the 
dog’s front right extremity was established, while the other stimulus was 
a prick, to stimulation by which, in the form of pricking the left side, an 
association-motor reflex in the front left extremity was inculcated. At 
first, in the experiment, the inculcation of the sound-association-motor 
reflex in the front right extremity was secured and, then, in the usual 
way, the inculcation—by means of a prick—of an association-motor reflex 
in the front left extremity. Then it was seen that, from the time the reflex 
was obtained isolated and always appeared in the appropriate extremity 
on the application of the particular stimulus, alternation in the application 
of these stimuli did not, at first, produce a fully isolated association reflex, 
since, for instance, to stimulation by the ringing of the bell, not only the 
reflex in the front right extremity was obtained, but sometimes it was 
preceded by an association-motor reflex in the front left extremity. 

Further, when one stimulus, for instance, the sound-stimulus, was 
supported by simultaneous stimulation by a faradic current, especially 
when the intensity of the latter was considerable, and the second stimulus 
was unsupported by the current, the influence of the second stimulus 

1 The results of these investigations are given in my Objective Psychology, St. 
Petersburg. 
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usually produced an association-motor reflex not in the extremity corre¬ 
sponding to the reflex, but in that previously stimulated by being supported 
by the current. It is clear that the latter stimulus has an influence on 
the realisation of the association-motor reflex in its extremity, even when 
the stimulus, which, as a result of previous inculcation, usually produced 
an association reflex, is applied to the other extremity. 

Moreover, the following circumstance was discovered during the experi¬ 
ments : if an association-motor reflex to the ringing of a bell is evoked 
several times in succession in the front right extremity, a sudden change 
from one stimulus to the other—for instance, from the ringing to the 
prick, which should produce a reflex in the front left extremity—results 
in the association-motor reflex being at first obtained as before in the 
right extremity. Thus, the influence of previous excitations of the asso¬ 
ciation reflex is displayed in the sense of a tendency to manifest the reflex 
in the same extremity. 

It is clear that, in both cases, the responsive centre of the association- 
motor reflex is raised to a state of dominant excitation and this determines 
the realisation of the reflex through that centre precisely, and not through 
another, even if the stimulus operative at the moment should have been 
previously associated with another responsive centre. This is merely the 
consequence of dominant excitation. 

Thus, the responsive reaction is conditioned not only by previously 
established association of a certain stimulus with the given reaction, but 
also by the state of greater or lesser excitation of the responsive centre, 
an excitation which, after previous stimulation, leaves a certain trace, 
characterised by effect. Here it is perfectly obvious that the constituted 
centre of excitation attracts excitation, in the form of a dominant, from 
other cortical areas. 

Nevertheless, if, in the experiments, both associative reflexes are alter¬ 
nately evoked several times and are supported by electrical stimulation, 
we ultimately succeed in securing, under the influence of either stimulus, 
the appropriate, isolated reflex. 

It is obvious that the same law of differentiation which operates in the 
inculcation of association reflexes in two different extremities operates 
also in the inculcation of an association-motor reflex in one extremity, for, 
in both cases, because of the diffusion of excitation in the central areas, 
we arc concerned with the initial generalisation of the reflex in its afferent, 
as well as in its efferent, aspect; but, when the initial excitation abates, 
and its field narrows and scope is given for the development of inhibition, 
which travels in a direction opposite to that of the development of excita¬ 
tion, the association-motor reflex increasingly differentiates both in its 
afferent and efferent aspects. 

Let us now pass on to experiments investigating the interaction of 
various association reflexes in man. 

According to Dr. Zhmichov’s experiments in my laboratory, after the 
inculcation of an association-motor reflex to a sound in one (the right), 
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and to light in the other (the left), extremity, both association reflexes 
are obtained to simultaneous stimulation by sound and light, i.e. the 
movement of the right, as well as the left, foot. In alternation of these 
stimulations, alternation of the corresponding association reflexes occurs. 

But here, as also in experiments on animals, we discover a peculiarity 
consisting in the fact that when one series of identical stimuli is replaced 
by a different series also identical, then the first stimulus of the second 
series evokes either both association reflexes or the association reflex 
corresponding to the previous stimuli, and this is explained by the effect 
of the dominant. 

But, if we several times alternate numerically equal series of both 
classes of stimuli, the association reflexes begin, in time, to be produced 
in the appropriate manner; but if there is numerical change of those 
stimulations, which alternate with the others, for instance, if their number 
is increased, we again get the inappropriate association reflex. It is obvious 
that here there is adaptation of association reflexes to a definite number of 
stimulations. It is necessary to note also adaptation to the time interval 
to which the reflexes are realised, for the interval itself, even without a 
new stimulation, conditions the appearance of an association reflex 
already established. This is the so-called reflex to an interval. 

It must be kept in mind, however, that when one set of stimuli replaces 
another and the time intervals are irregular, the association reflex to the 
interval is inhibited, and we then get complete correspondence of the 
association reflexes to their stimuli. 

This inappropriateness of association reflexes, which prevails when 
one series of stimuli is regularly replaced by another, holds good not 
only for all personal, but also for all symbolic or verbal, reflexes. This 
has been proved by investigations made first by myself and then by those 
working in the laboratories under my supervision, and especially by Dr. 
Dobrotvorskaya in regard to personal reflexes, and by Fyodorov in regard 
to verbal reflexes. 

According to Dr. Dobrotvorskaya’s investigation, it transpired that, 
if it is agreed—in an experiment in which two consecutive stimuli are 
applied, for instance, light and sound—to execute a certain motor reaction 
(for example, a pressure of the index finger on a rubber ball) to one of 
these stimuli, this reaction, after a number of appropriate stimulations, is 
manifested for some time to the other stimuli also which succeed the 
first. On further repetitions of the second stimulation, this reaction is 
inhibited, but on fresh alternation of two different stimuli, it reappears 
at the time of the alternation. 

The durability of this reaction stands in direct correlation with the 
number of the stimuli alternated and is, in general, increased in the 
course of experience, i.e. after a number of consecutive renewals of 
the given stimulations. 

It must be noted that inappropriate association reflexes develop mere 
quickly and are more durable when the stimulations succeed one another 
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more rapidly. Previous and frequent inculcation of the association- 
motor reaction to one of the stimuli has an influence in the same direction. 

In the same way, greater speed in the formation and greater durability 
of the inappropriate motor reaction is manifested in the above-mentioned 
experiments, when concentration is distracted by an incidental stimulus. 

On the other hand, it was found, in investigations of verbal reflexes, 
that, if we present light and sound simultaneously after certain time 
intervals to the subject, with whom we have previously arranged that he 
should utter the word “ sound,” when he hears the sound, and should 
remain silent on the appearance of the light, we see that the subject 
pronounces the word “ sound,” even when, after a series of simultaneous 
stimulations, light alone is presented, and vice versa. In the contrary case 
the same thing occurs, only that sound is called light. If three simul¬ 
taneous stimuli are presented instead of two (for instance, light, sound, and 
a tactual stimulation) slips of the tongue occur still oftener than in the 
previous case. 

It was discovered that the appearance of inappropriate responses is 
favoured not only by the speed with which the stimulations succeed one 
another, but also by the number of the stimulations experienced before 
the replacement of one order of stimulation by another. 

Needless to say, individual conditions, as well as conditions determined 
by personal experience, exert, in all the above-mentioned cases, consider¬ 
able influence on the interaction of association-motor reflexes. 

Thus, it is clear that interaction between different association reflexes 
is, in certain measure, conformable to law and that the greater or lesser 
correspondence of reflexes in alternating stimulations stands in relation¬ 
ship with previous experience, the speed of the replacement of stimulations, 
the greater or lesser regularity of the latter, and certain other concomitant, 
external stimulations ; and that the deviation from certain conditions 
leads to the development of inappropriate association-motor reflexes, the 
appearance of which conforms to the same law in regard both to frequency 
and number. 

Lastly, the following interesting fact is worth noting : According to 
investigations made in my laboratory (Dr. Kunyayev), it was discovered 
that, if an association-motor reflex in one extremity, for instance a lower, 
is being inculcated by the usual method (i.e. with the application of an 
electric current) and simultaneously a movement of an upper extremity 
is performed, then, after a number of such movements, the movement of 
the hand occurs simultaneously with the excitation of the association 
reflex of the foot. Subsequent experiments, made in our laboratory by 
Dernova-Yermolenko, show that, in such experiments, the active move¬ 
ment of the hand has enormous significance, for, because of this move¬ 
ment, the association reflex is, in these cases, obtained with particular 
speed, while, when the movement is passive, the reflex is either not 
inculcated or is inculcated with great difficulty. Thus, it is obvious that 
active muscular contraction is, in this case, as a result of its connection 
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established with the association-motor reflex, revived on the appearance 
of the association-motor reflex, and evokes a movement corresponding 
to it. 

This may be understood thus : Active muscular contraction produced 
by the movement of the given limb inculcates in it, as it were, an associa¬ 
tion-motor reflex on the simultaneous electrical stimulation of the foot, 
and this reflex, on application of the appropriate stimulus, is revived at 
the same moment as the simultaneously inculcated association-motor 
reflex in the lower extremity. As every movement is accompanied by 
collateral muscular contractions, it is clear in what varied manner associa¬ 
tions, in connection with the inculcation of association-motor reflexes 
constantly executed in the course of various life conditions, may be 
established. The association of a certain speech reflex with a certain 
movement is just as easily secured. If we arrange with the subject of 
experiment that he respond to a certain word by a certain movement, for 
instance of the hand or the foot, and if we accompany this word by some 
collateral stimulus, for instance a sound, we shall soon obtain the same 
responsive motor reflex to the sound alone. 

There are analogous phenomena of interaction in other cases. It had 
been already discovered that the association reflex, after the initial 
unstable phase, is at first more or less general. But with exercise in one 
direction, for instance when an association reflex to a certain tone is 
supported (by the electrical stimulus) until differentiation is established, 
all other tones become inhibitory. However, this inhibition is not 
uniform, and the nearer a tone is to the tone supported, the weaker the 
inhibition. This may be observed in the effect of the respiratory curve. 
But, in this case, the harmony or discord of tones is, apparently, of great 
significance and this problem is at present being investigated in the 
laboratory supervised by me. 

As every association reflex is an expression of the prevalence—at the 
period of its manifestation—of the exciting forces over the inhibiting, so 
also, in regard to the influence of qualitatively different stimuli in the case 
of an inculcated association reflex, the problem is reduced to the inter¬ 
action of processes of inhibition and excitation. If an inculcated reflex 
has not been differentiated, it is easily released from inhibition by any 
incidental stimulation ; if differentiated, it is inhibited, to a greater 
extent, by incidental stimulation. But, generally speaking, any stimulus 
may be made an inhibitory force, even if, as an additional stimulus, it 
initially excited an association reflex. For this purpose, it is sufficient 
to repeat it often, without supporting it by the current ; after this, its 
exciting influence is gradually weakened and is finally replaced by an 
inhibitory influence. 

It must be noted that, after such exercise, the inhibitory influence 
ensues more quickly in the case of other stimuli also. This consequence 
of the inhibitory process is usually observed during the inculcation of an 
association-motor reflex. 
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The above-mentioned phenomena must obviously be explained thus : 
At first, during the inculcation of an association-motor reflex, the excita¬ 
tion diffuses over the whole cerebro-cortical area capable of excitation by 
the given order of stimulation, but then the wave of excitation is more and 
more limited and is replaced by an inhibitory wave travelling in the 
opposite direction. If this wave of inhibition, in the case of a differentiated 
reflex, does not diffuse over the area from which the reflex is invariably 
obtained, this is obviously due merely to the constant support of the 
excitation in this area by the current as a reflexogenous stimulus. 

On the other hand, experiments in the inculcation of inhibition show 
that the wave of inhibition evoked by inhibitory stimuli initially diffuses 
over the whole area of the given function, then is gradually limited, and is 
replaced by a contrary wave of excitation. In all these phenomena, there 
is a striking manifestation of conformity to law—a conformity easily 
demonstrated in the inculcation of association-motor reflexes. 

If the limitation of the wave of excitation corresponds to the process of 
inner inhibition, which begins to be manifested soonest where the wave 
of excitation, which diffuses over the region of the cortex, is weakest, 
there is regular replacement of excitation by inhibition. On the other 
hand, the wave of inhibition also, which initially diffuses from the point 
of inhibitory stimulation over the excited area of the cerebral cortex, 
later begins to be limited, the process beginning from those parts of this 
territory where it is weakest, and so we conclude that there is here regular 
replacement of inhibition by excitation. Sherrington has applied the 
term induction to an analogous process in the spinal cord. Thus the 
essence of this process consists in the regular replacement of exciting by 
inhibitory influences, and, vice versa , of inhibitory by exciting influences ; 
and irradiation and concentration are only a direct consequence of the 
replacement of excitation by inhibition, and vice versa. 

Because of the above-mentioned circumstance in the investigation of 
cutaneo-tactual association reflexes, by taking advantage of the instability 
of a newly inculcated association reflex and inhibiting it by tactual 
stimulations in some other spot of the cutaneous surface, I have found it 
possible easily to transfer the reflex from one point to the other and thus 
to traverse the whole cutaneous surface. It must be noted, however, that 
investigations made in my laboratory show that this is not so simple in 
respect of stimulation of different sides of the body, for the inhibition 
of reflexes in symmetrical areas of the body is more difficult to procure 
than is the inhibition of reflexes in different points of the same side of 
the body, and the reason for this is, apparently, that, in life conditions, 
co-excitations reach the cerebral cortex oftener from symmetrical parts of 
the body than from other bodily areas. 

But, generally speaking, if we take into account processes on the same 
side of the body, we see complete conformity to law in the development, 
course, and extension of the association reflex and in its replacement by 
the inhibitory wave, and, as the wave of excitation of the association 
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reflex diffuses over that region of the cerebral cortex which receives the 
given stimulations, after which the wave is more and more confined, so 
also the wave of inhibition which rises to replace the first wave, beginning 
from the inhibition which initially appears at the periphery of the first 
wave, flows over the territory of the cerebral cortex in an analogous 
manner, but in a contrary direction. 

On the other hand, all reflexes in the region of the inner organs, and 
among them the chemo-reflexes, of which we have spoken elsewhere, 
exhibit many-sided interactions between the appropriate organs, and this 
is another confirmation of the principle of interaction. 

The organism, as a closed system of complex processes which interact, 
is so organised that a change in one organ evokes in the other organs 
changes of a kind which, in the course of time, lead back the organism to 
the established norm, and the latter is to be understood as the equilibration 
of its various functions. 

I have duly approached this problem from the viewpoint of reflexology 
and come to the conclusion that the function, when operative, bears an 
element of self-regulation. Thus, the excitation of an organ leads to the 
development of inhibitory processes in it, and, on the contrary, the 
inhibition of an organ, an inhibition associated with its functional 
recuperation, produces subsequent reinforced activity on its part. 

Ultimately, also, those changes (investigated by Dr. Belov, a collaborator 
in the laboratory supervised by me at the Institute for the Study of Brain) 
which occur at different periods of life, are a result of a number of 
interacting reflexes, some of which excite others, and these latter inhibit 
the former. 

From my point of view, the whole of correlative activity is subject to 
that principle according to which the excitation of one functional activity 
leads to the co-excitation of the activity of another function and so 
produces inhibition of the first, and this ultimately conditions a 
functional levelling out and the appearance of appropriate functional 
equilibration. 

The association reflex, as we have already said, must be understood 
thus : Side by side with processes of excitation in the appropriate neurons, 
processes of inhibition also develop, ultimately weaken the excitation, and 
lead the organism back to the norm. 

Here, too, operates the same principle as we have mentioned above, 
which Dr. Belov calls the law of parallclo-intersectional dependence 
and formulates thus: “ If, during changes in the state of one of 

two elements interacting in a closed space, a change in the other 
is observed, this latter change is such as leads to changes in the first 
element.” 1 

If we take any kind of work, we invariably encounter the problem of 
interaction between the work itself, the instrument of work, and the object 
worked on, for the worker utilises certain qualities of the objects as forces, 

1 Dr. Belov : Voprosi izutcheniya i vospitciniya litchnosti, vol. IV, 1921. 
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so as to act with them on other objects, which, through resistance, act 
back on the instrument and, consequently, on the worker. 

In the same way, in the performance of movements which overcome 
resistance, there is question not only of interaction between the contracting 
muscles and the objects towards which their activity is directed, these 
objects offering resistance, but also of the contrary action of the resistance 
on the contracting muscles. 


CHAPTER XXXII 


The principle of periodicity or rhythm. Discussion and examples. 

I N one of the above-mentioned works, The Fundamental Laws of the 
Universe , I discussed the principle of rhythm as one of the universal 
laws the manifestation of which we see in all the movements of the 
inorganic, organic, and super-organic worlds. In my Collective Reflexology, 
I tried to explicate the manifestation of this principle in the social condi¬ 
tions of life. Therefore, we shall touch here only on the phenomena of 
rhythm in biological conditions and particularly in manifestations of 
correlative activity. 

The whole of organic nature is characterised by periodicity. The 
periodicity of vegetable life, in dependence on the seasons and the alter¬ 
nation of day and night, is universally known. Animal life is characterised 
by a similar periodicity. The whole somatic sphere of animals, not exclud¬ 
ing man, is periodic or rhythmic—from the heart-beat, the circulation 
of the blood, metabolism, and respiration, to temperature, the activity of 
the gastro-intestinal tract, and the sex sphere. For instance, periodicity 
in the activity of the female organism in connection with processes of 
ovulation is known to every one. Correlative activity also is rhythmic, 
first of all in the form of waking and sleeping, and, secondly, in its depend¬ 
ence on the different hours of the day and on the seasons. Even the nervous 
current, which lies at the basis of correlative activity, is, like muscular 
contraction, a wave-like movement with a certain rhythm. 1 In particular, 
higher or association-reflex activity also is rhythmic. For instance, we 
can prove that such phenomena as concentration manifest more or less 
regular periodic oscillations. Even creativeness is rhythmic. But rhythm 
is most clearly manifested in human movements. Alternations of move¬ 
ment and rest, of exhilaration and depression, and vice versa are manifesta¬ 
tions of rhythm. Walking and running are, to a certain extent, rhythmic ; 
all other movements executed during work are likewise rhythmic, some to 
a greater and some to a lesser extent. Such movements as walking, chop¬ 
ping wood, planing, sharpening implements, type-setting, needlework or 
machine sewing, printing, sheeting paper, and others are rhythmic, as 
may be readily observed. 

A series of physiological investigations, for instance, those of Setchenov, 
Mosso, Atwater, Zuntz, Traves, Schowos, Omare, and others, study 
man as a working machine and determine the rhythm of his work. 

1 We have a number of investigations, concerning the rhythm of muscles and 
nervous currents, by Buchanan, Garten, Dittler, Tichomirov, Pieper, Weszi, 
Venvorn, Hoffmann, Beritov, Pravdin-Neminsky, and others. It was discovered 
that every contraction of a human muscle consists of 50 oscillations a second. 
The smooth muscles, for instance, in the bowels, are characterised by a slower 
rhythm. A bibliography of this subject may be found in Pravdin-Neminsky’s 
paper : The Concept of Innervation Rhythm — Ekaterinoslav. Med. Zhurnal, 15 th 
October, nos. 13-14, 1923. According to Lazarev’s theory*, we are concerned here 
with periodic chemical reactions (pulsating catalysis). 
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Recently, it has been discovered that every human being has a peculiar 
movement tempo and, consequently, has a different rhythm (the school 
of Kraepelin, Dr. Shumkov from my laboratory, A. P. Netchayev, and 
others). According to Kollarits’s investigations, all human beings mani¬ 
fest rhythmic oscillation of the extremities and there is peculiar disturb¬ 
ance of rhythm in psychopaths. In every activity, a tendency, as it 
were, to rhythm is manifested and each kind of work has its maximal 
rhythm. Marey, for instance, has calculated that 85 steps a minute is the 
limit after which further quickening of pace results neither in increase 
in the length of the step nor in advantage in propulsion. A number of 
investigations have been made in regard to military marching (Marey, for 
the French Army ; Mosso, for the Italian ; Billroth, for the Austrian ; the 
Secret Commission, for the German) and have determined the maximal 
rhythm in marching movements, the maximal march for a day, the maximal 
pack, etc., and these determinations are utilised in the training of soldiers 
and in military campaigns. 

Besides, the frequency of rhythm varies in certain movements in accord¬ 
ance with the radius and weight of the particular organ. The speed of 
movement is in inverse ratio to the length of the radius and the weight 
of the organ. Therefore, the leg, for instance, moves at an average speed of 
one movement a second, while the finger-joints, being only two centimetres 
long, move at a speech of one movement in one-seventh second, and the 
eyelids can move even faster. But, apparently, a rhythm of one-seventh 
second is the maximal speed of movements which perform work. Our 
gestures and facial expressions are similarly rhythmic. Rhythm is mani¬ 
fested with particular clearness in our speech ; and rhythmic speech, in 
the form of verse, is, as a matter of fact, only a regulation of the rhythm of 
ordinary speech. The latter, in states of excitement, automatically passes 
over into regular rhythm. Written language also has its rhythm. Musical 
movements are based exclusively on rhythm. The subjection of move¬ 
ments to the rhythm of music—a subjection easily discovered in laboratory 
surroundings also, as has been proved in our laboratory by special investi¬ 
gations (Dr. Hirman, Reitz, and others)—is also explained by that rhythm 
which appertains to movement. However, not only movements, but also 
secretory functions are rhythmic, as has been proved by physiological 
data. Rhythm in general is a fundamental attribute of all the manifesta¬ 
tions of nervous activity, as also of all work. 

As all living and dead nature obeys the law of rhythm, it is quite natural 
that all the manifestations of correlative activity conform to the same 
principle, just as social life does. I have discussed this topic in my 
Collective Reflexology (Leningrad, 1921). 

“ Could solidarity and concerted action exist among such large human 
groups as military units—the brigade, the division, the army—if all 
individual and collective movements were not subordinated to the iron 
force of the rhythm of military life. At the emotive basis of any productive 
organisation lies combined rhythmical work. Social pedagogics has always 
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derived support from certain measures which lend rhythm and regularity 
to social life.” (I. Sokolov : Industrio-rhythmic Gymnastics — Organizat- 
ziya truda , vol. II.) 

The manifestation of the association-reflex activity of individual persons 
also is not, as we have seen, devoid of rhythmic oscillations noted by various 
investigators. This statement may be verified in any man by such data as 
reveal the quantitative and the qualitative productivity of his activity. 
Besides, it has been observed that, in the creativeness of the talented, there 
occurs a periodicity or alternation of greater fitness for activity, when the 
talent is manifested with particular brilliancy, with periods of lesser 
quantitative and qualitative productivity in work. 1 

By the way, w r e often come across an abnormal state known as cyclo¬ 
thymia, characterised by constant alternation of enhancement and depres¬ 
sion of energy, a state which is really, as it were, an exaggerated form of 
the normal change of the same kind in a healthy man. 

Many other data, which lend support to the principle under considera¬ 
tion, might be adduced, but, in view of the incontrovertible character of 
the pertinent data, we shall confine ourselves here to what has been already 
said. 

Let us only note that, as everything said above shows, we are concerned, 
also in the case of association reflexes under laboratory conditions of 
experiment, with a periodical alternation of excitation with inner inhibi¬ 
tion, which, after rest, is replaced by release of inhibition, etc. By the 
way, it was found, in experiments in which composite colour-stimuli 
were used, that a certain periodicity, in the form of alternation of periods 
of excitation with depression, occurred in the fading of the reflexive 
response to the components. 

1 A work recently published by N. Pern : Ritm, zhizn i tvortchestvo ( Rhythm, 
Life, and Creativeness, publ. by “ Petrograd,” 1925), contains data concerning a 
number of talented persons, and these prove that the rhythm of creativeness 
oscillates in time intervals of about seven years. These data have been derived 
from investigations of the biographies of Beethoven, Wagner, Mozart, Schubert, 
Schumann, Glinka, Goethe, Schiller, Pushkin, Byron, Heine, Gogol, Kant, 
Spinoza, Rembrandt, Helmholtz, Mayer, Girard, Davy, and Liebig. 


CHAPTER XXXIII 


The principle of historical sequence. Discussion and examples. 


T HE principle discussed here consists in the fact that no phe¬ 
nomenon in nature originates and is manifested until all the 
necessary preconditions have been realised. A field will not ear 
and ripen, if it has not been duly tilled and sown. So, also, the existence 
of water on the surface of the earth was precluded, before the temperature 
of the earth had fallen to a degree which made possible the condensation 
of water vapour into rain-drops, which fell on the earth in the form of rain 
precipitations. The same is true of correlative activity. 

The most elementary association reflex could not have developed other¬ 
wise than on the basis of an ordinary reflex, and association reflexes of a 
generalising character cannot precede in their development the separate 
influences of the various stimuli, etc. No generalisation can develop until 
all the necessary facts are present and the necessary observations have been 
made. Thus, the invention of writing could not have developed before 
the development of oral language ; printing could not have been invented 
before the appearance of writing. Chemistry could not have developed 
before alchemy, and astronomy is the outcome of the attempts of the 
ancients to read their destiny in the starry sky. These attempts resulted 
in ancient astrology. Every process in the development of correlative 
activity obeys one universal principle, according to which no new and 
more complex form of existence can be realised before the appearance of 
the necessary simpler forms which determine it. The phylogenetic develop¬ 
ment of correlative activity also obeys this principle, as does the phylo¬ 
genetic development of living beings in general. 

The ontogenetic development of the person also obeys this principle, 
and even education and teaching must necessarily accord with it, for no 
enrichment of the mind is possible for the developing person until all the 
knowledge necessary for it has been previously acquired. This may be 
observed most clearly in the study of mathematics : Multiplication cannot 
be learned before addition ; division, before multiplication, etc. 

The principle of historical sequence is manifested also in the fact that a 
discovery is often incomprehensible to contemporaries and, therefore, 
they do not recognise and accept it ; consequently, it is sometimes 
necessary for a generation or even a number of generations to pass before 
the importance of the discovery is appreciated. As examples of discoveries 
rejected in their time, we may mention the proof of the revolution of the 
earth round the sun, the principle of conservation of energy, Mendelism in 
hereditary transmission, the recognition of hypnosis as a real fact, etc. 

Lastly, the principle of historical sequence may be traced in the onto¬ 
genetic development of association-reflex activity in individual men, from 
the very day of birth, as may be seen from a number of published investiga¬ 
tions, and from the material adduced elsewhere (end of chapter XIX). 
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CHAPTER XXXIV 


The principle of economy in expenditure of energy. Discussion and examples. 

I T is necessary to discuss here another fundamental principle, in 
accordance with whieh every association reflex, since it is a result of 
individual experience, economises, as a eonsequence of exereise and 
habit, the energy which is being expended. 

No higher or association reflex develops of itself, but is a result of 
individual experience and exercise. Man does not learn to walk, speak, 
perform various movements, even gesticulation, whieh is based on 
reproduction and imitation, without repeated experience ; in a word, 
without exercise and habit, there is no successive development of increas¬ 
ingly complex higher reflexes. 

This has been confirmed by laboratory experiments also. The latter 
show that, for the realisation of an association reflex, numerous repetitions 
of a certain stimulus eoneomitant with that stimulus whieh produces an 
ordinary reflex are neeessary. 

Besides, every' ineulcated association reflex requires, for its fixation, 
personal or individual experience, consisting in repeated reproduction of 
the given association. And the more an association reflex is repeated with 
the support of the primary stimulus, whieh produces an ordinary reflex, 
the more it is fixed, and, finally, it becomes so stable that it can be repro¬ 
duced without support during weeks and even many months, and that 
with extraordinary ease. 

The capacity to reproduce association reflexes stands, ceteris paribus , 
in direct dependence on the frequency and number of the associations 
previously made. This is confirmed by everyday observation also, for all 
motor acts, whieh have been repeatedly renewed under appropriate 
conditions, are, broadly speaking, more easily reproducible as compared 
with movements which have, in the past, less frequently found the con¬ 
ditions necessary for their renewal. 

For the explication of the principle discussed—a principle already 
pointed out by Avenarius—it is necessary to keep in mind that an associa¬ 
tion reflex is not a result of exciting forees alone. It is always a result of 
the interaction of exciting and inhibiting conditions. These latter apper¬ 
tain to that environment in whieh an association reflex develops, i.e. the 
nerve tissue, for every association reflex, stimulated after certain time 
intervals and not supported by the primary stimulus in association with 
which it has been inculcated, is inhibited, and this inhibition may depend 
merely on increase of resistance or inhibitory forces in the nerve tissue. 
Therefore, the early period of the ineulcation of an association reflex, when 
it still remains latent or unexpressed, is to be regarded as a period of the 
prevalence of inner resistance or inhibitory forces antagonistic to the mani¬ 
festation of the reflex. Nevertheless, here, too, exciting influences are not 
absent. But they are only gradually accumulated with every new associa¬ 
tive stimulation, until they finally overcome the appropriate resistance. 
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With the first appearance of the association reflex, the exciting forces 
begin to preponderate over the inhibitory conditions, until, finally, they 
breach the latter, as it were, within the sphere of appropriate stimulations. 
In the course of time, when the association reflex, during its inculcation, 
reaches the highest point of development and, thus, the exciting influences 
preponderate to the maximum over the inhibiting conditions, the associa¬ 
tion reflex is undifferentiated and, consequently, there are no external 
forces to inhibit it, except, perhaps, stimuli, altogether different in 
character, which act on other centres. 

However, the fact that this period also is characterised by inner inhibi¬ 
tion, of which we have already spoken, proves that inhibitory forces are 
not absent here. 

But, on repeated excitations of the association reflex, if it is supported 
from time to time by the primary stimulus, its differentiation develops ; 
in other words, the field of stimuli exciting it grows restricted and, at the 
same time, the influence of inhibiting conditions widens. 

In this differentiation, the principle of economy of energy is manifested : 
the energy is not diffused, but is concentrated in the appropriate direction, 
so that the reflex becomes more fixed and is called out with extraordinary 
ease. 

All dressage is based on the above-mentioned principle. In what, for 
instance, does the training of a dog consist ? According to the words of 
all trainers, it is first of all necessary to create in the dog the habit of 
obedience to the fullest possible extent. Then it is necessary to establish 
a mechanical chain of nerve stimulations, which must be so closely 
associated that one word, one appropriate gesture, is enough to produce a 
series of movements. It is clear that all training is based on the inculca¬ 
tion of association reflexes. 

Habits acquired in this way are, to a certain extent, transmitted in the 
form of tendencies to posterity, since, for instance, young spaniels point 
before a sheep, a white stone, and a bird’s nest. In other words, they have 
inherited the tendency to point, but this tendency does not receive its 
proper direction, until the latter is given it by education, i.e. by training. 
The same may be observed in regard to sheep-dogs, though any dog can 
be trained to become a sheep-dog. In such training, a piece of meat is 
tied to the sheep’s ear, so as to train the dog to drag the stray sheep back 
by the ear. But well-trained dogs leave a progeny which acquire, even 
without special training, the necessary skill to deal with the flock ; by 
frolicking and playing, as it were, they acquire all the skill necessary for 
their work. 

To illustrate this, we shall cite here a description of how sleuth-hounds 
are trained : “ On the green within the enclosure, gymnastic apparatus 
are placed in position : a ladder, a high ‘ hill,’ and, lastly, a special appar¬ 
atus, like a wall, consisting of boards placed one on top of the other. This 
latter apparatus represents a fence. Here puppies about a year old are 
always being trained. They go through a ‘ course ’ of training consisting 
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uf seventy separate exercises. When first seen, this process looks like a 
game. The trainer, to whom a particular dog is consigned from its early 
days, takes some object (a cap), and, trailing it over the grass, hides it 
somewhere under a bush. Then he guides the dog on a lead along the 
trail, and makes the animal smell to every inch of it, until, at last, he guides 
the puppy to the hidden object, while he continually repeats : ‘ At him, 
good dog ! ’ Later, the dog itself finds the cap, seizes it, and fetches it 
for the master on the order, ‘ Fetch ! ’ The explanation of the trick is 
simple. The dog, when it retrieves the cap, first gets a patting on the head, 
then a few words in a kind voice, and, in addition, a morsel of meat or 
sugar. After some time, the patting alone is sufficient. 

When the first stage is finished, the second exercise begins : the dog 
is given to smell some object belonging to the master. This object is then 
taken some distance, up to about 200 yards. The dog, accompanied by the 
trainer, rushes along the fresh trail, until the object is found. Still later, 
when these exercises, too, have been finished—by the way, the animal in 
training returns daily to these ‘ bases,’ as a pianist returns to his scales— 
exercises in which the trainer’s assistant participates are begun. 

This assistant is an important personage. He wears a special padded 
suit to protect him from the dog’s teeth, and then the hunting-down of the 
1 criminal ’ begins—jumping over ropes and fences (the height of the fence 
is gradually increased), swimming across a pond which represents a river, 
and many other exercises. The perception of the trail by scent is here, 
too, kept in the foreground, and the tasks presented to the animal are 
gradually increased in complexity. 

One of the most difficult feats required in the course of training is the 
mounting guard over the discovered criminal, i.e. the assistant, who is 
hidden in a secluded spot. 

The sleuth-hound must be well trained, so as not to betray the discovery 
he has made until the detectives approach—otherwise the criminal may 
easily escape. Having discovered the hiding-place, the dog remains 
rooted to the spot somewhere in the vicinity. It must suppress the reaction 
inculcated in it, and this inhibition is secured by special exercises resembling 
those used in training lap-dogs ‘ to die.’ Then a special police-whistle is 
sounded, and the dog answers immediately by a characteristic bark. The 
criminal’s hiding-place has been discovered. Now, if necessary, the dog 
is given, also by a special signal, the order to arrest the thief—and the 
animal hurls itself, with a splendid leap, on the criminal’s back and throws 
him to the ground. It is unnecessary to attempt to demonstrate the 
enormity of the psychological effect of this ‘ gesture.’ Some dogs are 
trained to seize the criminal by the legs, il he offers resistance—and then 
it is difficult to extract the victim from the animal’s teeth.” (Borovoi.) 

This is how sleuth-hounds were trained at the time of negro-hunting— 
a practice instituted by Christopher Columbus, whose precedent was 
followed by the Spaniards and, later, by the French. From an early age, 
the dogs were fed chiefly on the blood of other animals. “ When they 
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began to grow up, they were sometimes shown, over the cage, the figure of 
a negro made of plaited bamboo and filled with blood and the entrails of 
animals. The dogs were angered by the bars which imprisoned them, and 
the more their impatience grew, the nearer the effigy was pushed to the bars 
of the cage. Meanwhile, their rations were daily decreased. At last, the 
dummy negro was thrown to them and, at the moment when they 
ravenously devoured him and tried to tear out the entrails, their masters 
patted them encouragingly. Thus, their hatred of the negro developed 
proportionally to their attachment to the white. When this training was 
regarded as sufficient, they were sent hunting. The poor negro was in a 
hopeless plight. When he ran away, he was hunted down by the sleuth- 
hounds and torn to pieces. When he took refuge on a tree, the barking of 
the bloodchirsty animals betrayed him, and he fell into the hands of their 
still more cruel masters. But this was not all. Near Cap Franpais, these 
dogs, which were very carelessly supervised, often broke loose and attacked 
negro children, whom they met and devoured on the road. Often they 
also rushed to the neighbouring wocds, caught a harmless family of negro 
peasants unawares, tore infants from the mothers’ breasts, and even 
devoured man, woman, and child. Then, with the blood of poor negroes 
coagulated on their muzzles, these blood-hounds returned to their 
kennels.” (C. Letourneaux : L'evolution de la morale.) 

If, in the example cited, an example so terrible in its very nature that 
we cannot decide which is more amoral—beast or man—we are concerned 
with the production and strengthening of bloodthirstiness ; in other 
cases, the bloodthirsty tendencies of animals may be successfully subdued 
or mollified by special training. The subjugation and mollification of 
these tendencies may be effected by cultivating affection through kind 
treatment, proper care, and habituation ; by causing animals naturally 
inimical to live together from an early age ; and, above all, by cuucation. 
According to Mantegazza, the best method of training sheep-dogs is to 
put the pups to the sheep’s dugs and thus feed the future guardians of 
the flocks. A polecat brought up by a hen does not attack its foster- 
mother and is even slow to attack other hens. Many wild animals brought 
up under domestic conditions become quite tame. Examples of the trans¬ 
mission to posterity of this mollification of behaviour have also been 
observed and this transmission is, apparently, a result of upbringing. 
Obviously, in the case of man also, a similar tendency to transmit is 
manifested in regard to associative or so-called professional skill, but the 
question remains : To what extent may the part played by upbringing be 
excluded here ? 

Finally, it must be noted that, within the bounds of the existing anatomi¬ 
cal and physiological conditions of muscular activity and secretory func¬ 
tions, nature has set no limit to the development of association reflexes by 
exercise. Therefore, since, according to the amount of experience and 
exercise, there may be transmission of appropriate tendencies through 
heredity, man constantly develops his association reflexes in the most 
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diverse directions, and some reflexes are developed with facility, others 
with difficulty, in accordance with the interrelation of external stimuli 
with constitutional conditions, as well as with other conditions including 
tendencies acquired from the parents. 1 

The principle of economy, as manifested in the form of routine and skill 
in the life of the individual, was first formulated by Zellner, in respect of 
the conditions which prevail in inorganic nature, as the principle of the 
least expenditure of means. Avenarius ( Philospliie ah Denken der Welt 
gerndss dan Pr inzip des kleinsten Kraft masses, Leipzig, 1876) has extended 
it to the “ spiritual ” sphere and maintained that, for the purpose of 
expediency, it secures its ends by the expenditure of the least quantity 
of force, as is manifested in all cases of routine and skill. Apart from 
this, it is incontrovertible that this principle is significant in respect of that 
function of the organism which we call correlative activity. Indeed, all our 
reflexes—the lower as well as the higher or association reflexes—are nothing 
but acts of adjustment and, consequently, acts directed towards possible 
economy in our correlations with the environment. Townsend ( Magic 
in the Study of Movements) has already regarded economy and rhythm as 
general principles in the attainment of perfection of movement. We tend 
towards economy in all our movements, even though we may have to learn 
it. Our speech, like all symbolic reflexes, effects extraordinary economy 
not only of the internal activity of the central nervous apparatus, but also 
in the establishment of the external correlations of one individual with 
another. Modes of calculation and all mathematical procedures are, in 
turn, among the most important means of effecting economy of correlative 
activity, for, otherwise, we should be obliged to substitute the substraction 
or addition of concrete objects, which is possible, as we know, only in an 
extremely limited number of cases. 

The formulation of general definitions, of every generalisation, and also 
of every dependence or law has the same aim : to effect economy in 
correlative activity. 

Indeed, if, instead of naming the given generalisation or pointing out 
the given dependence or law, we had to reproduce every separate fact 
referring to a given generalisation or to a given law which has been 

1 It is interesting to note that exercise is significant in regard to the inorganic 
world also. In illustration, let us quote W. Ostwald’s words : “ I have two equal 
quantities of the same nitric acid, and these differ only in the fact that in one I 
have already dissolved a piece of copper. I put two equal, but thin, plates of copper 
into each of the acids, which are standing in water in the same vessel so that their 
temperature is equal. I see immediately that the acid which has already dissolved 
copper has “ adapted ” itself to the work of dissolving, and begins to continue it 
skilfully and quickly, w'hile the other acid, inexperienced, as it were, does not 
know how to commence operations on the copper, and performs the work so 
inertly and bunglingly that we cannot wait for its consummation. If I add a certain 
quantity of natrium nitrite to the inert acid, the acid immediately acts on the copper, 
and the latter is dissolved. This fact shows that we are concerned here with cata¬ 
lysis produced by nitric acid.” An analogy with habit in organised bodies naturally 
forces itself upon us here. 
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discovered, vve should have to expend an incredible amount of energy 
unproductively. 

It is clear that the development of all science and technique inevitably 
leads, in addition to the realisation of certain achievements, to the estab¬ 
lishment of the principle of the least expenditure of force in the perform¬ 
ance of certain tasks. 

Lastly, in practical life also man acts in accordance with the same 
principle : in language (by appropriate condensed expressions, contracted 
forms of speech, abbreviations), in division of labour, in the uniting of 
individuals into groups, in the organisation of the latter, in the establish¬ 
ment of a general legislature, and in thousands of other forms of mani¬ 
festation of the individual and collective activity of man. 


CHAPTER XXXV 


The principle of adaptation. Serialisation as a form of adaptation. Experimental 

data. Discussions and examples. 

T HE principle of adaptation must take its place beside the principle 
of economy. The former principle, since its significance is 
universal, has a direct bearing on correlative activity. As a 
matter of fact, the whole of correlative activity is only a kind of adapta¬ 
tion—the most complex and the highest kind—to the conditions of the 
physical and the social environment, if we take into consideration that the 
utilisation of the forces of nature is a kind of adaptation. Even the primi¬ 
tive reflexes of lower animals and plants—reflexes in the form of proto¬ 
plasmic irritability—as well as acts of defence in the form of shrinking, 
contractions, etc., are defensive adaptations, just as the enveloping of 
external bodies, the ingestion, swallowing, and digestion of nutritive 
material are acts aggressive in character in the form of adaptations which 
secure existence. Further complications of these activities in the life of 
protozoa are adaptations more complex in character. 

As we know, all the simple reflexes of higher animals are, to a certain 
extent, teleological ; they are acts of adaptation for defence or aggression. 

In the higher manifestations of correlative activity, which consist in 
the development of association reflexes in the form of acts of defence, 
aggression, concentration, facial expressions, gestures, language, and those 
complex manifestations called action and conduct, we are concerned with 
nothing but various and complex adaptations to environmental conditions, 
and the highest form of these adaptations is doubtlessly the above- 
mentioned utilisation of external conditions in order the better to secure 
the existence of the individual. 

Thus, what we refer to the so-called creative activity of a human indi¬ 
vidual must also be understood as higher acts of adaptation. There is no 
doubt that technical creativeness is adaptation, while artistic creativeness 
also must clearly be regarded as adaptation. If this creativeness “ en¬ 
nobles ” or elevates man, if it teaches him something, enriches his mind, 
and “ softens his heart,” we cannot help seeing adaptation in it, but 
adaptation of the finest and highest kind imaginable. 

This is why it must be postulated that, in the manifestations of a human 
individual, there is nothing which is not included in the scope of his adap¬ 
tation to environmental conditions. 

In laboratory investigations of association reflexes, the principle of 
adaptation is manifested in so-called set, a topic which we have already 
discussed. 

But there are other facts concerned with the inculcation of association 
reflexes, and these facts do not leave any doubt that the principle of 
adaptation is fully operative here too, as in other cases. 

The establishment of signals—a theme to which we have already 
referred—must be regarded as a special form of adaptation. This estab¬ 
lishment means that if two stimuli follow each other, the first being more 
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or less indifferent, but the second reflexogenous, then, after a number of 
consecutive repetitions of these stimuli, a reflex, which formerly appeared 
only to the second stimulus, occurs simultaneously with the indifferent 
stimulus which has been presented earlier. Thus, the first stimulus be¬ 
comes, as it were, a signal for the second, and itself, as a signal-stimulus, 
becomes capable of evoking reflex phenomena which formerly were pro¬ 
duced only by the later stimulus. 

If, in these experiments, the reflexogenous stimulus is presented during 
the unbroken presentation of an indifferent associative stimulus (for 
instance, sound or light), the association reflex, when it appears to the 
indifferent stimulus, is invariably established at the moment when the 
indifferent associative stimulus is presented. In other words, the asso¬ 
ciation reflex occurs before that moment at which the ordinary reflex 
originally appeared as a response to the reflexogenous stimulus, as if the 
latter were presented simultaneously with the beginning of the indifferent 
associative stimulus, although this beginning precedes it in time. 

It transpires that if, in an experiment, the stimulus to be associated is 
not presented simultaneously with or before the fundamental stimulus, 
but somewhat after it, then, contrary to the tenets of I. Pavlov’s school, 
the association reflex, as has been shown by experiments in my laboratory 
(Dr. A. L. Shnirman), can here also be evoked. This may be explained 
by the perseveration of the primary electro-cutaneous stimulus. 

Thus, only a stimulus more or less simultaneous, or shortly preceding 
or closely following the reflexogenous stimulus, can call out an association 
reflex and thereby reproduce that reflex which was formerly evoked by 
the primary reflexogenous stimulus. In other words, the indifferent, 
associative stimulus reproduces such reflexive effects as more or less 
synchronise with it and are produced by another stimulus ; and it repro¬ 
duces them in the form of reflexes which arise on the presentation of the 
associative stimulus. 

May we speak here of a reversed order of excitation, according to 
Hachet-Souplet’s theory ? It would be more correct to maintain that the 
reflex reproduced by association either precedes the ordinary reflex evoked 
by the primary stimulus or follows it, according to whether the associative 
stimulus is presented before or after the primary. That is why there is 
question here not of a law of recurrence, as Hachet-Souplet maintains, 
but only of an associative stimulus leading, by reproduction of the reflexo¬ 
genous stimulation, to the adaptation of the reflex to the moment of the 
influence of the associative stimulus. 

All training is really eff ected by means of associative stimuli, especially 
signals. A previous signal and a subsequent allurement cause the animals, 
in the course of time, to obey the signal only. In another case, the 
showing of a whip plays the role of a signal which incites the animal 
to run. 

The same precisely is true of man. Let us assume that the repeated 
appearance of an enemy was preceded by a certain sound and produced 
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readiness to fight. Later, this sound alone produces readiness to fight. 
Here the signal, in the form of a sound, which formerly produced no 
reflexes, gradually begins to produce readiness to fight, even when there 
is no aggression. 

In another case, a man turned to flee when he had experienced a snake’s 
bite preceded by rustling of the grass in which the snake moved. This is 
later sufficient to make him run when he merely hears a rustle. When a 
man sees a cloud in the sky, he provides himself with an umbrella, although 
he requires it only when rain is actually falling. When a pious person 
hears the tolling of the church bell, he crosses himself in readiness to go 
to church, although the service begins later. When a man is hungry and 
hears the rattle of plates, he begins to secrete saliva abundantly and 
experiences a gnawing in the stomach, etc. 

The acquisition of skill, too, is based on signalisation and is accom¬ 
panied by facilitated reproduction of successive reflexes. Everybody knows 
how T quickly activities occurring consecutively are reproduced and how 
difficult their reproduction is in the reversed ordei, for instance the order 
of days, months, etc. This is explained thus : In the first case they are 
reproduced as a result of signals which habitually precede them, while, in 
the second case, this is not so. 

The same is true of all the usual verbal combinations, for instance 
Jesus Christ, God help us ! etc. 1 

When we learn by heart the text of a book or a series of figures, they are 
relatively easily reproduced in their consecutive order, but with great 
difficulty in the reversed order. This again is similarly explained : In the 
first case, each preceding verbal stimulus is a signal for the subsequent 
one, while subsequent verbal stimuli do not serve as signals for the pre¬ 
ceding stimuli. 

The process of signals must be taken into account in all investigations of 
association reflexes ; otherwise the conclusions may be fallacious. Thus, 
in investigating the salivary reflex, Professor Orbeli ( Dissertation , St. 
Petersburg) experimented on the reaction of dogs to colour and could not 
produce in them a differentiated reflex to a colour. This is equivalent to 
maintaining that the dog does not distinguish colour. But, in the arrange¬ 
ment of these experiments, a moving colour frame was used. Naturally, 
the very movement of the frame could have been a signal-stimulus in the 
experiment and this, apparently, sufficed to develop in the dog an 
association reflex to this movement, and this reflex was identical in respect 
of all the colours. This, however, does not mean that, under other experi¬ 
mental conditions, a differing reaction to colours could not have been 
obtained. Investigations made in my laboratory by Dr. Valker using the 
more precise method of association-motor reflexes showed that a dog 
can exhibit an association reflex to one colour, for instance blue, and not 
manifest it to another colour, for instance red. On the other hand, Pro- 

1 See also Professor Astvatzaturov’s experimental investigations (my laboratory) 
of speech : Dissertation, St. Petersburg. 
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fessor Babkin’s experiments have shown that the first tone is the decisive 
factor in the investigation of dogs in regard to tone combinations. If this 
first tone is the same in two different sound-combinations, the reaction 
to it by salivary secretion is in both cases positive, although, under other 
conditions, the dog reacts differently to different sound-combinations. 
But this holds good only at the beginning of the inculcation of an associa¬ 
tion reflex, for complex sound-stimulations, even if they begin with the 
same tone, can be differentiated according to the difference in the subse¬ 
quent tones of the complex sound-stimulus. 

It is clear from the aforesaid that, if the reflexogenous stimulus is 
preceded by some indifferent by-stimulus, the latter soon acquires the 
significance of an adequate stimulus, that is, one which is capable of 
evoking an association reflex identical in character with the primary reflex, 
and which is. in reality, a reproduction of the latter. This explains the 
influence of all methods of encouragements under the conditions of life, 
for these encouragements are secondary stimuli which, in life experience, 
are associated with primary stimuli. Thus, all marks, distinctions, orders, 
titles, ranks, etc , are in themselves indifferent stimuli, but, because of 
their immediately preceding favourable changes in the social position of 
the individual, changes effected by giving this individual certain privileges 
and more of the good things of life or what raises him in the esteem 
of others, they become adequate stimuli inciting many to strenuous 
work. 

But, in addition to such purely external stimulation, we must also 
distinguish internal stimulation based on the store of energy pos¬ 
sessed by every living being and on the needs resulting from life ex¬ 
perience. 

Every stimulation of reflexes is essentially based on the store of energy 
as the fundamental source of the individual’s reacting, but, while external 
stimulation has an external stimulus to activate it, this stimulus acting, as 
a result of previously established connections, in the same direction as the 
primary reflexogenous stimulus, internal stimulation is based on the 
reproduction—or release from inhibition—of an internal stimulation 
resulting from a habit formed or an organic need. This internal stimula¬ 
tion is manifested, for instance, in the case of a man making a fire, for 
this act is correlated with the reproduction of a primary reflexogenous 
stimulus in the form of food prepared on the fire. The same internal 
stimulation incites a man to make efforts to receive education, for education 
stands in correlation with the reproduction of the social standing later 
acquired thereby, or ol some of the good things of life, these amenities and 
this social status constituting primary, reflexogenous stimuli, etc. We 
often run across the same internal stimulation in the work of a scientist, 
who, because ol his reproduction of the amenities which will accrue to 
mankind from his discovery, makes an effort to discover the truth, and 
these amenities, in addition to personal satisfaction, here constitute the 
primary, reflexogenous stimulus. We must similarly explain that inner 
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battle which a man fights against the inherited, organic tendency to self- 
preservation, when he sacrifices his life for the good of his circle, his nation, 
or mankind in general. 

These are essentially the chief modes of manifestation of the individuals’ 
adaptation to environmental conditions. 


CHAPTER XXXVI 


The principle of reciprocal action. Discussion of this principle. 


AS everybody knows, Newton’s third law is as follows : “ Action 

and reaction are always equal in magnitude and opposite in 
^ direction.” We have seen that, if we take living substance, the 
action of an external stimulus which produces a reaction, produces a reac¬ 
tion in a living being—the intensity of the reaction being proportional to 
the intensity of the stimulus. If, at another time, the same reaction is 
obtained to a weaker stimulus, that is because the resistance of the sub¬ 
stance has, to that extent, been diminished. 

The above principle is everywhere applicable to correlative activity, 
but its application is naturally circumscribed by the limitations of the 
organism’s powers. Within these limits, the principle admits of no excep¬ 
tion. Thus, all influences harmful to the organism are opposed by an 
organic reaction equal to the action. Let us assume that an excessively 
stimulating influence is acting on some part of the body. It evokes the 
effect of a reaction proportional to its action, and the reaction takes the 
form of a defence reflex which mobilises the nearest muscular apparatus 
defending the organ in question from excessive stimulation. But, if this 
reflex is not sufficiently counteractive, more and more remote muscular 
mechanisms become operative for the same purpose. If, for instance, 
the influence of a pricking instrument on the cutaneous surface produces 
withdrawal of the stimulated organ by jerking it back, then, if this is not 
sufficient, the hands are brought into action and seize the pricking instru¬ 
ment in order to counteract further pricking stimulation, and the intensity 
of the reaction by the hands increases proportionally to the force of the 
action of the pricking instrument. If this reaction of the hands is not 
sufficient to remove the influence of the pricking instrument, other 
muscles of the body become operative for the purpose of increased 
counteraction, and if this also proves insufficient, almost the whole 
musculature, until exhausted, is invariably called into action for the 
purpose of defence. 

The means at the disposal of the organism are everywhere mobilised 
to a degree equal to the external influence which is being experienced 
and which must be removed by force of a pre-established set to resistance, 
but, obviously, within the limits of the organism’s powers and resources. 

On the other hand, if there is question of action on the part of the 
organism when striving after an aim, here, too, reaction is equal to action. 
For instance, in the overcoming of an inert environment, the reaction is 
directly contrary and equal in force to the action. This may be easily 
proved of all mechanical work, for instance, agricultural labour, wood¬ 
chopping, etc., and the same holds good of the resistance offered by living 
beings when attacked : for instance, when they fight, pursue an enemy. 
Lastly, so-called mental work also obeys the same law, for, here 
too, mental tension increases more and more in order to overcome all 
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obstacles, and, ultimately, reaction is equal and contrary to action or 
mental tension. 

Thus, the above principle admits of no exceptions in its application 
to the manifestation of correlative activity and here receives the same 
kind of confirmation as in the manifestations of the inert inorganic 
environment. 


CHAPTER XXXVII 


The principle of differentiation. Discussion and examples. The differentiation of 
inhibitory influences. The intensity of stimulation requisite to the production of 
an association reflex decreases, to a certain minimal limit, simultaneously with the 
development of the reflex. Thresholds of association reflexes. Processes of general¬ 
isation of association reflexes during inhibition. 

A FURTHER important principle governing the phenomena of 
association-reflex activity is the principle of differentiation of 
association reflexes. We decisively reject the specificity of associa¬ 
tion reflexes, a doctrine at first propounded, as a result of the investigation 
of salivary conditioned reflexes, by the physiological school of I. P. Pavlov. 

The principle of differentiation, which is general for the inorganic, 
the organic, and the super-organic world, prevails even in ordinary or 
innate reflexes. 

When a living organism reacts in one way to rays of a certain wave¬ 
length and in another to rays of a different wave-length, there is, even 
here, differentiation of reflexes, just as there is differentiation when 
sound-energy produces a reflex in one receptive organ and light-energy 
in another. 

The principle of differentiation of association reflexes consists in a 
narrowing—in respect both of the range and intensity of stimuli—of the 
circle of stimuli which produce the association reflex. This restriction 
proceeds hand in hand with exercise and, as a result, the production of the 
association reflex is restricted to an increasingly narrowing, and, 
consequently, special, range of external influences. 

If we take a composite stimulus, all its components act at the beginning 
and each component can produce the same reflex as does the whole. But, 
in the course of time, only the composite stimulus can produce the reflex. 

All the investigations of association-motor reflexes in my laboratory 
leave no doubt that, at the beginning, there are, indeed, no “specific” 
association or conditioned reflexes, as has been often maintained by those 
applying the salivary method in the physiological laboratory, but, on the 
contrary, every association reflex which is being inculcated is, to some 
extent, subject to differentiation, for differentiation is a fundamental 
attribute of every association reflex. The reflex is differentiated on every 
repetition, which is a necessary element of exercise, whether the latter 
is natural or artificial. It is obvious from this that differentiation, since 
it is a direct consequence of exercise, is a fundamental attribute of 
association reflexes in general. 

In this respect, the difference between different association reflexes 
is only quantitative, in the sense of greater or lesser speed in the differen¬ 
tiation of individual association reflexes, and in the sense of the direction 
of their differentiation, and this speed and direction really depend on 
the character of that organ in which the association reflex is being incul¬ 
cated. It is perfectly comprehensible that a reflex inculcated to stimula¬ 
tions of the cutaneous surface is differentiated from other similar reflexes 
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in respect of intensity and topographical extension, while a reflex incul¬ 
cated in the auditory organ is differentiated from other auditory association 
reflexes in respect of the timbre, as well as of the intensity and pitch of the 
sound, and also in respect of the position of its source in space. 

It is, however, exceedingly important to explicate the laws to which 
the differentiation of association reflexes conforms. 

The investigations of these organs—the auditory organ, the visual organ, 
and the cutaneous surface—are particularly instructive in this respect. 
In the first two, the differentiation of an association-motor reflex, in regard 
to the intensity and quality of the stimulation, in the third, the differentia¬ 
tion of an association reflex, in regard to the topography of the stimulation, 
may be satisfactorily studied. 

Pertinent investigations made in my laboratory make possible a suffi¬ 
ciently complete elucidation of this problem. It was discovered by a 
number of investigations (Protopopov, Molotkov, Israelson, Shevalev, 
and others) that the differentiation of the association reflex is the essential 
aspect and the inalienable peculiarity of its development. Differentiation 
leads to greater and greater narrowing of the sphere of action of the reflex 
side by side with its repetition and, consequently, with its fixation, and, 
thus, a reflex develops from a more general and less stable, into a more 
particular and, at the same time, more stable, reflex. Later investiga¬ 
tions, made in my laboratory, of cutaneo-tactual stimulations (Dr. 
Shevalev : Dissertation , St. Petersburg) have shown, however, that the 
law of differentiation operates only from the moment when the reflex has 
reached its initial generalisation or irradiation. It was discovered that 
there is at first a preparatory period in the development of a reflex and 
that this period, at the moment of the appearance of the association reflex, 
is expressed not in a process of differentiation, but, on the contrary, in a 
process of generalisation. This is that preparatory period—in the inculca¬ 
tion of an association reflex—which consists in the establishment of the 
reflex, when the latter is still characterised by great instability and a 
particular facility for release from inhibition, this release occurring under 
the influence of some incidental external stimulus. 

Because of the latter circumstance, the reflexogenous area is not easy 
to determine at the beginning, but, anyhow, it is limited in extent and, 
only pari passu with the gradual establishment of the association reflex, 
is it quickly generalised, spreading over the whole cutaneous surface or 
the greater part of it. 

However, here too, we are concerned not with equal reflexogenous 
excitability, but, on the contrary, with the fact that the area of origin, 
which is the locality of the usual stimulation, usually exhibits, when 
the stimulus is applied, a more stable reflex, often repeated many times 
on fresh stimulation without being supported by the current, while more 
distant areas produce less stable reflexes, which are, at the same time, 
more easily inhibited. 

The period of generalisation, which concludes the first stage of the 
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inculcation of an association-motor reflex, this first stage ending in 
greater or lesser fixation of the reflex, is that period from which the 
differentiation of the reflex begins in further inculcation. Besides, the 
generalisation of an association reflex is accompanied by the greatest 
reflexive excitability, for every new tactual stimulation of the cutaneous 
surface, wherever the stimulus is applied, has, at this period, no inhibitory 
influence in respect of the inculcation of association reflexes, but rather 
one which excites reflexes or releases inhibition and leads to enhancement 
of the strength of the association reflexes, while inhibitory influences are 
much weaker here. 

As has been pointed out, after the period of generalisation or irradiation 
of the association reflex, the period of its differentiation really begins, 
and differentiation, which develops hand in hand with further repetition, 
is manifested particularly strongly when the given association reflex is 
supported by concurrence with its primary electric stimulus. 

As a result of this, the reflexogenous excitability becomes more stable 
in the areas of influence of the stimulus and those neighbouring on the 
stimulus, which is supported by the electric current, and this excitability 
is gradually weakened or inhibited in proportion to distance from the 
point of stimulation. 

However, differentiation or limitation of the reflexogenous area conforms 
to certain laws, as has been perfectly clearly demonstrated by the in¬ 
vestigations made in my laboratory (Dr. Shevalev: Dissertation , St. 
Petersburg). 

It has transpired that limitation begins in the areas more distant from 
the locality originally stimulated and that reflexes disappear more quickly 
on the opposite side of the body, but the symmetrical area of the opposite 
side retains reflexogenous excitability considerably longer than do the 
other parts of the opposite side, even when, on the original side of the body, 
there is such limitation of the reflexo-excitable area that the radius of the 
latter is much smaller than the distance between the area under investiga¬ 
tion and the symmetrical part on the opposite side. 

Further, it was discovered in the investigations that areas more stable 
in respect of reflexogenous excitability, both on the same and the opposite 
side, are, in external outline, by no means equal in shape in different parts 
of the body, but correspond to the segmentary distribution of cutaneous 
receptivity or the so-called dermatomes, but more often to some of their 
fragments. It is obvious from this that, in the differentiation of association 
reflexes, the reflexogenous areas, in their extent and outlines, correspond 
to anatomo-physiological conditions of cutaneous innervation. 

It must be noted, however, that, at the beginning, these limited reflexo¬ 
genous areas are not characterised by great stability, for, in attempts to 
support the inculcation of the association reflex in some more distant 
area, the reflex is easily generalised again. 

However, in the course of time, when the above mentioned differentia¬ 
tion is continued, the reflexogenous area, in the form of a dermatome, 
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beeomes more stable, but, under the influence of certain stimulations, its 
boundaries oscillate, extending somecimes to one, sometimes to several, 
segments, until they beeome still more stable and definite, with some 
oscillations at their edges, but not to the same extent in all of them. 

At this period, the differentiation of association reflexes is, generally 
speaking, characterised by greater stability, for the reflexogenous areas, in 
the form of dermatomes, remain, but with oscillations of their boundaries, 
for several months, when the investigations are interrupted for a longer or 
shorter time. 

It is deserving of attention that, at this period, the influence of external 
incidental stimuli is manifested mainly as inhibition rather than exeitation, 
but later the association reflex, limited to the area of dermatomes, beeomes 
more and more independent of any kind of external incidental stimulations. 

Further, experiment shows that differentiation of reflexogenous areas 
to the point when they coincide with dermatomes or their fragments is 
not final, for, in further differentiation through artificial support of the 
association reflex—in the area under investigation—by means of con¬ 
comitant electro-eutaneous stimulation and through inhibition by means 
of repeatedly applied and unsupported stimulations of other areas, reflexo¬ 
genous areas may be successfully reduced to still narrower limits which 
are not equal at different places and, according to investigations made in 
my laboratory by Dr. Israelson ( Dissertation , St. Petersburg), tend to 
coincide with the boundaries of the so-called Weber circles. But these 
areas, too, are not stable and, during a longer or shorter interruption in 
the investigations, the reflexogenous areas may again expand to the size of 
dermatomes. 

The eireumscanee that limitation of the reflexogenous area, as a result 
of inhibition of association reflexes from other areas, goes on side by side 
with exereise, shows that the absenee of reflexes, under normal conditions, 
during eutaneous stimulations, is often a result of inhibition effected by life 
experience. 

Observations on children, for whom every cutaneous stimulus is a 
souree of various reflexes, may be taken as a proof of this. With advancing 
years, this exeessive reflexive excitability is weakened and is manifested 
only to stronger external stimuli. On the other Hand, in poisoning 
with eertain poisons, for instance strychnine, the reflexive excitability of 
the eutaneous surfaee is released from inhibition, and this surface serves 
as a locality in whieh cutaneous reflexes develop even to weak external 
stimuli. 

As regards investigations concerning other stimulations, for example 
sound (Dr. Protopopov) where we distinguish piteh, intensity, and timbre 
or quality of the sound, it is neeessary to keep in view, as we have already 
mentioned, that, on the inculcation of an association reflex, the latter is, 
at first, generalised or irradiated, appearing to every sound regardless of 
i ls character and intensity, but, later, on the differentiation of the reflex 
in the usual manner, that is, by electrically supporting a sound-stimulation 
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of a certain pitch, intensity, and timbre and leaving unsupported the 
association reflex to all other sound-stimulations, we obtain, at first, an 
association reflex only to a sound of a certain timbre, whatever the intensity 
and pitch of the sound, and, on further differentiation, only to a sound 
not only of a certain timbre, but also of a certain intensity ; and, lastly, 
in the final differentiation, we obtain an association reflex only to a sound 
of a certain timbre, a certain intensity, and a certain number of vibrations. 

Thus, it is obvious that, at the time of the establishment of an associa¬ 
tion reflex during the period of its generalisation, it is associated, first of 
all, with the most general qualities of the given stimulus, but, during the 
period of the further development of the association reflex, its connection 
with the more particular qualities of the given stimulus, that is, the inten¬ 
sity of the sound and the number of vibrations, is consecutively established ; 
consequently, the association reflex inculcated is segregated from all other 
sound-stimulations. 

It follows from the above that, as everyday observation and laboratory 
experiment show, every association reflex, being a reproduction of an 
ordinary reflex, is at first general, but, on further repetition, becomes 
gradually more and more particular—in other words, it is differentiated 
lictle by little, although, under cercain conditions, it may be again 
generalised. 

Let us assume that a man has been frightened by a gun-shot. He 
afcerwards manifests fear at the sight of any gun and even at the sight of all 
firearms. But, in the course of time, having grown familiar with firearms, 
he becomes indifferent to them and fears only a loaded gun. A similar 
phenomenon may be observed in animals. Let us say, for instance, that a 
dog has been whipped. It is clear that after this it will turn to flee at 
the flourishing of anything which may happen to be held in the hand. 
However, in the course of time, having grown accustomed to threats, the 
dog will run only when threatened with the whip, and will not be frightened 
by, for instance, a paper fan. 

Similarly, if investigations are made with colour stimuli, an association 
reflex inculcated to a certain colour stimulus appears, at first, to every 
colour stimulus and even to every stimulation by light, irrespective of its 
intensity. Only during repeated reproductions of the association reflex 
is it gradually differentiated, appearing only to the given colour stimulus, 
and, later, the differentiation reaches such a degree that the reflex is evoked 
only by coloured or white light of a certain intensity. 1 

Obviously, the same is true of association reflexes produced by other 
external stimuli. 

If stimuli are applied under conditions of contiguity, for instance in 

1 Even in such animals as axolotls, which are the larval form of amblystoma, 
the differentiation of association-motor reflexes in regard to colours may be proved, 
as shown by investigations made in my laboratory by Dr. N. Studentzov ; and S. 
Michailov, a former collaborator in the Institute for the Study of Brain, has proved 
the differentiation of association reflexes to colour in a hermit-crab. 
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cases of cutaneous stimulations, the reflex inculcated is at first differentiated 
from all other stimulations, then from stimulations spatially more distant 
from, but qualitatively equal to, the initial stimulus, and, lastly, it is 
differentiated from qualitatively equal stimuli spatially more contiguous. 
The jttodus operand! of stimulations in the opposite side we shall not 
discuss here. 

It is clear from the above that the differentiation of association reflexes 
always proceeds from the least similarity or the least contiguity to greater 
similarity and greater contiguity. Therefore, an association reflex is first 
of all differentiated from less similar stimulations and latest of all from 
more similar stimulations. Thus, for instance, an association reflex incul¬ 
cated to a sound-stimulus is at first produced to every sound, only later 
to the sound of a certain instrument, and lastly to a particular sound of 
given intensity. 1 

The principle of differentiation is, as we have seen,“easily demonstrated 
in experimental investigations of association-motor reflexes. On the basis 
of these investigations, this principle was orginally formulated by me as 
one of the fundamental laws of association-reflex activity. 2 Therefore, 
we deny the originally “specific” character of all conditioned reflexes, 
including the salivary. We have referred to this already. 

But we must remember that the principle of differentiation is valid not 
only in respect of stimuli which excite reflexes, but also of the responsive 
aspect of the reflex, that is, of movements, for, at the beginning of the 
inculcation of a reflex, at least when the current is strong enough, the 
association reflex is, to a certain extent, more or less general in character 
when it appears, and only gradually, hand in hand with the fixation of 
the association reflex, does it become more and more local, until, finally, 
it is expressed in one defensive movement of the organ stimulated. 

Further, it must be borne in mind that every differentiation of an asso¬ 
ciation reflex is limited. As investigations of cutaneous and light-stimuli 
in my laboratory have shown, this limit corresponds approximately to 
the difference limen of sensation. Consequently, it must be unequal for 
qualitatively different stimuli, just as the difference limen of different 
sensations is not equal. We must also note that differentiation occurs 
more fully and easily when the experiments are always made with the 
same kind of stimulus of a given intensity and quality. On the contrary, 
if, in the course of the experiment, stimulation is effected by different 
stimuli, although they approximate in intensity or character, differentia¬ 
tion to a certain stimulus occurs with greater difficulty. 

A further fact brought to light by the experiments made in our labora¬ 
tory is that precision in differentiation is in direct dependence on the 
time which has passed between the primary stimulus and the associative 

1 Dr. E. A. Shevalev : Dissertation (my laboratory), St. Petersburg. Sec 
Dr. V. P. Protopopov : Dissertation (my laboratory), St. Petersburg. 

2 See V. Bechterev : The Significance of the Investigation of the Motor Sphere, 
etc.— Russky Vratch, nos. 33, 35, 36 ; 1909. 
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stimulus to be differentiated. Therefore, if a reflex is inculcated to a 
certain tone, for instance, the tone C, its differentiation from other tones 
will not be complete until the fundamental tone C, to which the associa¬ 
tion reflex was originally inculcated, begins to be repeated (Dr. Proto- 
popov). This phenomenon, which has been observed in dogs, I have 
called “ the behaviour process.” 1 

The same may be proved in respect of cutaneous stimuli, the differentia¬ 
tion of which is more fully effected only by continuous repetition of the 
primary stimulus applied to a certain spot ; otherwise differentiation will 
not proceed to its full extent. 

It is clear from the above that precision in the differentiation of external 
stimuli, to which an association reflex is being inculcated, from all other 
stimuli is, to a certain extent, a function of the time which passes between 
the stimuli to be differentiated. 

We see from experiments with double stimuli—sound and light—as 
made in my laboratory (Dr. Platonov) that, after the inculcation of an 
association reflex to a composite stimulus, a more or less durable associa¬ 
tion reflex is produced by the action of one component of the stimulus— 
sound, while the action of the other component of the stimulus—light— 
is either ineffective or produces a less durable and a weaker association 
reflex. In precisely the same way, in experiments on new-born infants, 
the association of feeding with simultaneous sound (electric bell) and 
light (switching on an electric lamp) signalisation, gave analogous results. 
The groping movements of the lips, movements which appeared in the 
course of time to the composite associative stimulus (bell and light) could, 
after fixation of this association reflex, be evoked by each of the compo¬ 
nents of this composite stimulus, but the association reflex, in the form 
of groping movements of the lips, was much weaker and less durable 
when produced to light than when produced to sound. This fact indi¬ 
cates differentiation or analysis of composite stimuli and, as a result of this 
differentiation or analysis, it is possible to segregate one component of a 
composite stimulus from the other. 2 

Nevertheless, composite stimuli, after further numerous applications, 
are, also as a whole, differentiated from all other stimuli, including those 
particular stimuli of which they are composed. Consequently, the asso¬ 
ciation reflex is ultimately produced only by the composite stimulus and 
not by any other stimuli—even by those which are components of the 
composite stimulus. 

If we inculcate an association reflex to a composite stimulus, we succeed, 
as we have already said, in inculcating an association reflex fully differ¬ 
entiated from the association reflexes to its components, and these latter 
reflexes, which appeared during the period of differentiation, gradually 

1 Translators 1 note : The German translation (of 3rd ed.) has “ the principle of 
induction.” There may be a misprint. 

2 By the way, in the subjective world, processes of abstraction of a quality of a 
perception correspond to this process. 
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become extinct. In this case, before their extinction, the reflexes to the 
components are unequal in stability. The inhibition of the reflex to one 
of the components leads—in accordance with its greater or lesser stability 
—to the inhibition of the reflexes to the other components too, and also 
the reflex to the composite stimulus is weakened, and sometimes even 
disappears. On the other hand, the composite stimulus usually releases 
from inhibition the reflex to the components, just as a stronger reflex to 
a component weakens the weaker reflex to another component. Such 
are the results secured by a number of investigators (Eliason, Zeliony, 
Burmakin, Perelzweig, Kashenirnikova, Palladin—on animals, by the 
salivary method; Israelson, Platonov, Lukina, and others—on men, by 
the motor method ; in the author’s laboratory). 1 

Further, it must be noted that inhibitory influences also obey the same 
law of differentiation, in the sense that, if various stimuli have originally 
exerted an inhibitory influence on association reflexes produced by certain 
stimuli, a differentiated inhibitory force can, in the course of time, be 
inculcated from the same stimuli, this force acting only on the given 
association reflex produced by a certain stimulus. 

Needless to say, influences which cause release from inhibition must 
also obey the general principle of differentiation, to which all stimuli 
which produce association reflexes are subjected. 

Thus, the principle of differentiation means that, of the integration of 
external stimuli, one stimulus, as a result of an established connection, 
produces, or releases from inhibition, an association reflex, while all other 
stimuli suppress this reflex. 

In other cases, a stimulus inhibits the given association reflex, while 
other stimuli release it from inhibition. 

The fact that, at a certain period of the inculcation of an association 

1 We shall set down here the most important results of the investigations, the 
aim of which was the study of a composite colour stimulus in the form of sectors— 
white, red, and green for one group (seven persons), and red, green, and blue for 
another group (five persons). The topography of the colours was changed during 
the experiments. The results showed that, in the differentiation of the composite 
stimulus, the reflexes to the components were inhibited towards the end of the 
differentiation ; but, when the differentiation was complete, the reflexes to the 
components were released from inhibition. This release from inhibition occurred 
in a definite order : the reflex to red was the first to appear, to white—the second, 
to green—the third, and to blue—the last, and these reflexes to the components 
were differentiated. On the other hand, reflexes to components disappeared 
earlier than reflexes to the composite stimulus, and their disappearance conforms 
to law in the following time order : red, white, blue, green. Further, the extinct 
reflex to the components was released from inhibition by the composite stimulus 
and by the other components. The power of the components to release the reflex 
from inhibition was also unequal. Green was the most powerful, then blue, white, 
and, least of all, red. On the extinction of all the reflexes to the components, the 
reflex to the composite colour stimulus was retained. But the extinct reflex to the 
composite stimulus could be released from inhibition by the components, while 
colours which were not included in the composite stimulus did not produce release 
from inhibition. 
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reflex, when the reflex is still undifferentiated in respeet of the intensity 
of the stimulus, the intensity of the latter may be reduced to a certain 
minimum at whieh the reflex will, however, be still obtained, is related 
to the principle of differentiation, whieh our experiments have enabled 
us to formulate. 

Thus, when an association reflex is ineuleated, the stimulus evoking it 
may be gradually weakened until the stimulus reaehes a eertain minimum 
whieh may be ealled the lowest threshold of the association reflex. 

This faet was observed by Hachet-Souplet later than by us in his 
dressage experiments and, in his opinion, corresponds to the faet that an 
habitual reaction is, generally speaking, manifested the more easily the 
oftener it is repeated. 

By the way, Haehet-Souplet, in demonstrating this fact, used our 
method of applying an eleetrie current to the dog’s paw in training the 
animal to seize with its teeth and pull a leather strap at the moment when 
the eurrent was applied. If the strap is attached to a dynamometer, it is 
possible to observe that, when the training is accomplished, the eurrent 
may be weakened, while the animal’s reaction will be of the same intensity. 

In our arrangement of experiments in the production of association- 
motor reflexes, these facts may be still more simply proved and do not 
necessitate the training of the dog. 1 

In stimulations equal in intensity, but varying in their topography, as, 
for instance, the touching of different areas of the skin, the extent of the 
area stimulated may be reduced to a certain minimum, whieh may be 
called the association-reflex threshold of least extent. 

In connection with the law of differentiation, we must not overlook 
the opposite effeet, in the form of irradiation or generalisation of association 
reflexes, which is usually observed in their inhibition. 

We have already stated that association reflexes proceed, in their develop¬ 
ment, from the general to the particular. On being established, they are 
general, and then gradually differentiate. On the contrary, in the ease of 
inhibition, the differentiated association reflex gradually loses differentia¬ 
tion and is generalised, that is, arrives baek at the initial state when it 
serves as a response not only to a definite stimulus, but to a number of 
dissimilar stimuli, although of the same kind, and, on greater generalisa¬ 
tion, as a response even to a number of stimuli different in kind. This 
generalisation is a result not only of inner inhibition, but also of external 
inhibition, and is easily proved both by observation and experiment. 

It is well known that an alarmed animal fears everything : both what 
is really dangerous and what is perfectly innocuous. 

In experiments in association reflexes, the same fact is proved with 
espeeial clearness, for every differentiated reflex, whatever the cause of 

1 See V. Bechterev : The Application of the Association-Motor Reflex in the 
Treatment of Psychic and Nervous Diseases—Obozrenie Psychiatrii, no. S, 1910. 
Also his The Application of the Association-Motor Reflex in the Investigation of 
Simulation—Russky Vratch, no. 14, 1912. 
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its inhibition, is inevitably accompanied, at the period of incomplete 
inhibition, by loss of differentiation, and, consequently, in the initial 
phase of inhibition, it is evoked by a stimulus of any intensity, and, on 
further inhibition, by any stimulus. 

Laboratory experiment shows that the association reflex, during its 
inhibition, loses differentiation gradually, and recapitulates, as it were, 
all the stages of its development, but in reverse order. Thus, for instance, 
when a differentiated sound-association reflex is being inhibited, it is at 
first obtained to sounds which approximate in intensity and quality, then 
to sounds more remote in intensity. It still retains differentiation to sounds 
different in quality, but later loses differentiation to every sound. The 
same is true of cutaneous and other stimulations until the reflex becomes 
completely extinct. Thus, in the period of its inhibition, the association 
reflex passes from the particular to the general. 

The same phenomena may be observed also in regard to the strength 
of the association reflex. At the period of inculcation, the association 
reflex is originally weak, and only in the course of time is it strengthened, 
to a certain extent, side by side with differentiation, while, at the period 
of inhibition, it gradually weakens more and more, and also its latent 
period is usually prolonged. 

It is clear from the foregoing that the process of development or 
excitation and of fixation of the association reflex is accompanied by its 
differentiation, while the process of inhibition is connected with its 
generalisation or irradiation. 

Moreover, the experiments of Krotkova, Tchegodayeva, and Dr. 
Schneerson, who have worked under my supervision, leave no doubt that 
the association reflex, if it is not evoked in the course of a certain time, is 
not only fixed, but also automatically differentiated without any exercise. 

I call this process “ latent differentiation.” 1 Thus, the state of the reflex 
is determined not only by exercise, but also by its age. This is in accord 
with the fact that, for intsance, after the fatiguing of our muscles, we are 
not able to continue exercises in the previous direction, but, after a day 
or two, when we again take up the unaccustomed work, we are often sur¬ 
prised at our success. I have frequently observed this phenomenon in 
myself. 

We know that Ebbinghaus, who applied the method of learning mean¬ 
ingless syllables, came to the conclusion that the results are better on the 
following day than immediately after learning. Dr. Lazursky, who used 
the same method in the laboratory supervised by me, obtained similar 
results. 

1 Schneerson : The Influence of Personal Efforts and Concentration on the Associa¬ 
tion Reflex—Vestnik Psychiatrii, 1919. 


CHAPTER XXXVIII 


Selective generalisation. The principle of synthesis or combination of 

association reflexes. 

I N addition to generalisation, which is invariably associated with 
inhibition of the association reflex, we must distinguish selective 
generalisation, which may occur at the period of development and 
fixation of the association reflex. The principle of selective generalisation 
may be formulated thus : every association reflex, at the period of its 
inculcation, can be associated not only with one definite stimulus, but with 
two or several stimuli by which it is constantly produced, while other 
stimuli, because of their inhibition, do not evoke the association leflex. 

Everyday observation affords thousands of examples of this law. Let 
us, however, turn to the example we have already cited several times : the 
dog which has once been struck with a whip. Needless to say, the dog 
which has been struck with a whip and is more or less indifferent to any 
threat, immediately starts away at the mere sight of the whip. But if the 
same dog is struck with a cane, it will run av'ay at the sight of the stick as 
well as of the whip. It is clear that here the association reflex, originally 
differentiated to one stimulus, is then generalised under the influence of a 
new stimulus of a different kind, but it is generalised in a selective manner, 
for now it is a responsive movement to two stimuli different in kind, while 
to other stimuli the reflex is not manifested. We stretch out our hand to 
take food, to examine a given object, and lastly to discover the source of 
a sound. We produce the same tone in G sharp and A flat. We turn to 
flee at the roar of a wild beast and at the sight of a snake crawling towards 
us. We listen to the howling of the wind, to a tuneful melody, and to the 
words of him with whom we are conversing, etc. In all these cases we are 
concerned with the principle of selective generalisation. 

This principle of selective generalisation is also easily proved in labora¬ 
tory experiments. Let us assume that you inculcate an association reflex 
to the tone C by its coincidence with the electro-cutaneous stimulation 
of the sole or of the fingers. After some time, you will see that the tone 
C evokes the association reflex, even without the electro-cutaneous 
stimulus, while no other tone evokes the reflex. But you can associate, 
simultaneously, not only the tone C with the electro-cutaneous stimulus, 
but, for instance, also the tone F. In this case, you will obtain an associa¬ 
tion reflex to the tones C and F, but you will not obtain it to the tone D 
or to the tone E or to any other tone. Thus v T e secure selective generalisa¬ 
tion in laboratory experiment. 

The original synthesis may be conditioned even by the character of the 
stimulation. If two stimuli are applied simultaneously and in the same 
posture, they naturally evoke a reflex common to both stimuli, and, conse¬ 
quently, on repetition of one of the stimuli, the same reflex is evoked, 
although quantitatively weaker. This has been proved in my laboratory 
by Dr. Platonov’s experiments. On the other hand, the generalisation of 
different, but approximate, stimuli into one common stimulus appears to 
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be possible. 1'his process may be compared with the exceedingly inter¬ 
esting experiment in composite portraiture—an experiment which has 
succeeded as a result of the inventive faculty of the English scientist, 
Francis Galton, and the perseverance of Professor Bowditch, both of whom 
succeeded in obtaining on the photographic plate racial types and even 
types derived from the same face with different expressions. Under such 
conditions, traits common to the individuals photographed are more 
strongly imprinted, while rarer traits are shown less clearly, and individual 
features photographed once only do not appear at all. Thus, on the photo¬ 
graph there is a type which resembles each individual, but is nobody’s 
portrait in particular. 

To obtain such photographs, it is, of course, necessary that the lighting 
should be always the same, that the light should always affect the same 
area of the plate, that the exposure should be of the same duration in all 
cases, and should be a certain fraction of the time necessary to secure a 
clear photograph. As our retina with its rhodopsin is also a photographic 
plate or a similar apparatus, and in the occipital area of the cortex we 
have, as it were, the reproduction of the retina, and since, too, there is, 
in both cases, the same light-energy, it is quite natural, in this case, to 
hit on an analogy between the physico-chemical process which occurs on 
the photographic plate and the process on the retina, and, consequently, 
also on the cortical retina—the more so as, in both cases, there arc physico¬ 
chemical processes. 

Therefore, it is natural that an impression of types similarly occurs in 
the retina and the brain and that this impression makes possible the 
reproduction, with greater ease, of those parts of similar stimuli which are 
most often repeated, and not the reproduction, at least not with the same 
ease, of those parts of the stimuli which are repeated not oftener than 
once, twice, or thrice. One must not think, however, that the process in 
the cerebral cortex is the same as the photographic in the form of an 
impression or of a cliche, but it is indubitable that some elements of the 
retina are more often stimulated, others less often, and, consequently, 
that the fibres of the visual path leading to the striated area are also, some 
more and others less, stimulated. Therefore, it is quite natural that 
those neurons which have been more frequently excited are more capable 
than others of the reproduction of the stimulation under the appropriate 
impulses. 

To this correspond, in language, the so-called common names—such 
as tree, horse, man, etc.—which we use at every step. 

The principles of selective generalisation and synthesis are exceedingly 
important in life conditions, for these principles unite diverse stimuli in as 
much as the latter evoke the same responses, either positive or negative. 
Besides, our choice of acceptable and unacceptable objects as stimuli is 
based on the principle of generalisation. 

It is necessary to keep in mind that differentiation and selective general¬ 
isation, as also analysis and synthesis, are those fundamental principles 
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which condition the development of association-reflex activity in general, 
for, if the inculcation of every association reflex is inseparably connected 
with its differentiation and analysis, it is natural that differentiation and 
analysis may be manifested not only to one stimulus, but to several conse¬ 
cutively or simultaneously, and this is the characteristic of selective general¬ 
isation or synthesis. 

And, indeed, I have shown in a special paper, that, in man’s individual 
life, all special association reflexes, such as the inherited-organic or 
instincts, orientation, expressive movements, speech, and personal reflexes, 
obey, in their development, the principles of differentiation and selective 
generalisation from the earliest days of man’s existence, and thus the way 
is paved, on the one hand, for variation in the manifestations of association- 
reflex activity and, on the other, for the establishment of the interrelation 
between various external influences and the individual, through the media¬ 
tion of a common reaction associated with them. 

The principle of selective generalisation is easily traced in the develop¬ 
ment of language also. According to Romanes, one of Darwin’s grandsons 
called the duck “ qua,” and denoted water by the same word. Then 
the denomination was extended to all birds, all winged beings, and also 
to all fluids. Even the French sou, the American dollar, and other coins 
bearing an eagle were also called “ qua.” Thus such different objects as 
bird, angel, pond, river, medal, shilling, and others were denoted by one 
and the same word. Dr. Hun ( The Monthly Journal of Psychological 
Medicine , 1868) tells of a girl who invented a language of her own and 
taught it to her little brother : “ papa ” and “ mama ” separately denoted 
father and mother, but combined into “ papa-mama ” denoted church, 
Prayer Book, prayer, and other religious acts, only because the child saw 
the parents always together going to church. “ Dar odo ” meant : send 
for the horse, or pen and ink-stand, for a written order was usually sent for 
the horse. “ Bau ” denoted bishop and soldier, because of the blight 
clothing of each. One of my children saw a crawfish in the water and 
called it “ crawfish,” according to my instruction, but when a piece of 
paper was thrown into the water and floated on it, he called it also “ craw¬ 
fish.” I could cite a multitude of such examples from my observation. 
Here purely external indications serve as objects for selective generalisa¬ 
tion by means of the same verbal denotations. However, we cannot denv 
that, in this denomination of different objects by a single vocal sign, the 
child’s lack of adequate verbal expressions may play a role. 

We know that metaphors in the language of adults are merely borrowings, 
because of the absence of special, appropriate denotations, from denota¬ 
tions applicable to motor and other reflexes. What are, for instance, such 
graphic expressions as : “ to embrace all aspects of a subject,” “ to grasp 
an idea,” “ to keep to the point ” but descriptive denotations borrowed, 
because there arc no special denotations, from motor reflexes of a ceitain 
kind. 

Needless to say, speech is not a result of individual creativencss, 
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but of social life without which it would never have developed. Whitney 
is right when he says that speech is not a personal achievement, but a public 
institution, that nothing we say is language until acknowledged and made 
current by others, and that the development of speech is effected by the 
community acting together. Therefore, metaphors are not a result of 
individual creativeness, but of social life, which accepts the metaphor as 
one of the forms of language. 

The principle of selective generalisation is often supplemented by the 
principle of generalisation, which we have mentioned above. Thus, for 
instance, in men’s attitude towards a certain profession or group, the 
principle of generalisation is often manifested side by side with selective 
generalisation. Thus, some individuals have a positive or a negative 
attitude to a certain nation and are guided therein by personal contacts. 
It sometimes happens also that an event, which has produced a favourable 
or an unfavourable impression and has been experienced during social 
intercourse with a representative of a certain profession or of some social 
group, causes us to transfer the attitude corresponding to the reaction we 
have experienced on to other members of the given profession or even to 
those of a whole social group. 

Such phenomena are manifested in the animal world also. According to 
Franklin, a little dog, which a policeman had saved from a newfoundland, 
afterwards idolised all policemen. It is also well known that some dogs, 
simply because they have witnessed animals being slaughtered, hate all 
butchers. 

Processes of selective generalisation, like all other processes of associa¬ 
tion-reflex activity, are a result of life experience. Therefore, they are 
dissimilar in different individuals, not only in respect of the speed with 
which the processes develop, but also, to a certain extent, of their degree 
and character. A specialist will discover details where a layman will not 
notice any, just as the former makes a generalisation of some details, while 
the layman is not capable of doing so, etc. Let us also note that the process 
under discussion is directly connected with concentration, which is at 
first directed towards the stimulating object as a whole, but, on repetition 
of the stimulation, the object’s separate parts also become stimuli and arouse 
concentration. 

One and the same, or approximately equal, reaction is evoked by the 
simultaneous influence of two or several stimuli which have common 
details, while dissimilar details produce different reactions. This results in 
selective generalisation, which is based on experience. 

Let us take two fluids. Let them be contained in vessels of the same 
size and shape, be equal in quantity, and, at the same time, have similar 
qualities, but let them differ from each other in colour. In this case, 
colour is a stimulus which will produce a special reaction, and this is the 
beginning of differentiation, but in every other respect the reaction will 
be the same. It is quite obvious that if, in the previous example, we had 
two fluids the same in all respects, including colour, differentiation would 
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be impossible ; on the contrary, if both objectshad not one similar feature, 
selective generalisation would be impossible. 

During the investigation of association reflexes, some other aspects of 
the principle in question were discovered, and among them what may be 
called synthesis or the process of addition or combination of stimuli. 

In this case, we have the phenomenon in which two stimuli, different 
in kind and always simultaneously repeated, act as a whole and ultimately 
evoke a certain association-reaction, which neither of the separate, associa¬ 
tive stimuli evokes or, rather, which either of them may evoke, but with 
lesser intensity. 

The process of addition of stimuli is manifested everywhere in every¬ 
day life. Thus, a chord or even a certain temporal combination of sounds 
acts on us in a certain manner, while the individual sounds do not produce 
this reaction. In precisely the same way, the influence of white is different 
from that of any one of its component colours separately. The influence 
of grey is different from that of white and black taken separately. This 
principle is experimentally proved thus : 

Let us assume that you inculcate an association reflex, as has been done 
in our laboratory, to two stimuli different in kind—sound and light. 
After some time, you obtain a reflex to sound and to light, and one is more 
stable than the other. Thus, if an association reflex is inculcated to 
some composite stimulus, the association reflex thus inculcated will be at 
first obtained also to its components. It is true that both the strength and 
the stability of these association reflexes are not equal. One of them 
becomes predominant, as it were, over the other in significance, in the 
sense that the association reflex to one of the stimuli can be evoked for 
a longer time than can the association reflex to the other stimulus. Never¬ 
theless the intrinsic character of this phenomenon, according to which the 
association reflex is evoked by both components of the composite stimulus 
to which the association reflex has been originally inculcated, is not 
restricted by the unequal stability of these “ partial ” reflexes. But, 
during further inculcation of the association reflex in the above-mentioned 
example, the reflex is obtained only to the combination of sound and light, 
and no reflex whatever is obtained to sound or light acting separately 
(Dr. Platonov). Thus, addition of two stimuli of different kinds in regard 
to the given association reflex is obtained. Laboratory experiment shows 
that, at the period of inculcation of an association reflex to the simultane¬ 
ous influence of two stimuli, when they begin to evoke an association 
reflex, the latter is always stronger than either of the reflexes obtained to 
the components. 


CHAPTER XXXIX 


The principle of substitution or compensation. Discussion and examples. Phenomena 
of symbolism. Gestures and other expressive movements as symbols. Speech 
symbolism. 

O F the particularly important manifestations of association-reflex 
activity, we must call attention also to the principle of substitution 
or compensation, in other words, commutation, a principle which 
obtains in the most varied phenomena of this activity. 1 Thus, even in 
regard to the manifestation of muscular energy, we come across the prin¬ 
ciple of substitution. 

The muscles of our body constitute a great working-power. If we 
measure separately the power of the flexors of each arm in the different 
joints, the power of the flexors of each leg also in the different joints, the 
power of the flexors of the neck and back separately, and then separately 
measure in the same way the power of the extensors of the arms and legs, 
the power of the efferent and afferent muscles and, lastly, the power of 
the rotators, the total power manifested by all these groups of muscles 
when contracting is enormous, and the work performed by all these 
muscular groups is colossal. 

However, the organism cannot use all the muscles simultaneously: it 
uses them at different times. But even in those muscles which work in 
co-operation, the power of the muscles is not summated, but is appro¬ 
priately distributed among the muscles participating in the work. 

If we successively measure the grasping power of one hand and then 
the grasping power of the other, we shall see that the grasping power of 
both acting simultaneously by no means corresponds to the sum of the 
grasping powers of each hand separately, as one might think, but in reality 
is much smaller. 

If, in addition to the grasping activity of both hands, we simultaneously 
bring the leg muscles also into action, we thereby further reduce the 
grasping power of the hands. The same may be observed in regard to all 
other work. 

Obviously, there is here a distribution of nervous energy, which, by 
flowing towards one muscular apparatus, produces greater muscular force 
than when the same energy is distributed among several muscular appara¬ 
tus, and this, in turn, fs conditioned by the fact that the enhanced afflux of 

1 The principle of substitution is certainly manifested in inorganic nature 
also. Thus, to the principle of substitution are referable : the theory of equivalents, 
on the one hand, and, on the other, various chemical reactions based on substitu¬ 
tion. According to Dumas, all bodies containing the same number of equivalents, 
combined in the same manner, and having the same chemical qualities, belong to 
one and the same chemical type. In complex chemical unions, as is known, 
various elements may be consecutively replaced by others and, in spite of these 
substitutions, the complex molecule remains intact. Even when a fortuitous group 
is substituted for a simple atom, the general structure of the system remains. 
(A. Grekov : The Theory of Chemical Types — Dictionary , ed. Brockhaus and 
Ephron, vol. XXXVIII, pp. 222-293, I 9°3-) 
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nervous energy to one muscular apparatus is compensated by the suppres¬ 
sion of the energy in all other directions. 

This principle of compensation is based on the equivalence of certain 
quanta of various kinds of energy, and, as a result, each quantum may be 
replaced by an equivalent quantum of other kinds of energy. 

In association reflexes, the principle of substitution is manifested 
everywhere. First of all, the very inculcation of association reflexes is 
based on this principle, for the secondary stimulus here becomes reflexo- 
genous, like the primary stimulus. The same principle also obtains 
whenever there is opposition to the manifestation of association reflexes. 

Let us assume that an association reflex to cutaneous stimulations has 
been inculcated in a dog. This reflex is, through exercise, differentiated 
to a certain minimum of the cutaneous surface. If the appropriate cortical 
centre is then destroyed, we see that the association reflex is not produced 
in the earlier cutaneous area, but appears to stimulations of neighbouring 
and more distant cutaneous areas, and is less differentiated. 

Through further exercise, it is possible again to secure a certain differ¬ 
entiation or limitation • of the territory 7 which produces the association 
reflex, but only within a certain limit. Thus, in regard to the reflex 
inculcated earlier, the original cutaneous area is compensated by the 
territory which surrounds it. 

On the other hand, if, after the inculcation of a reflex in a dog, we 
remove the corresponding efferent or responsive area of the cerebral 
cortex, the association reflex, as has been shown by investigations made 
in my laboratory, does not occur in the extremity in which it has been 
inculcated, but becomes more general, and is manifested by movements of 
other parts of the body. In the course of time, however, on further revival 
of the reflex, it is again limited, and is manifested only in the paw on the 
opposite side. 

Consequently, here again we have compensation or substitution, for 
one movement replaces another which has been lost. 

Similarly, we know from observation how often an impeded movement 
is replaced by others. 

This principle is manifested with particular clearness in speech move¬ 
ments, for every word, inhibited for some reason or other at the moment 
of speaking, is immediately replaced by another which is analogous, or by 
a number of words which explain the word temporarily inhibited. 

On the other hand, when an orator speaks, he usually suppplements his 
speech by movements of the trunk, by facial expressions, and gesticulation. 
When a man cannot express everything in words, or when he cannot orally 
communicate certain necessary facts to someone, he has recourse to move¬ 
ments which take the form of writing. If a singer cannot reproduce the 
words of the song, he replaces them by meaningless sounds. If one in the 
mood for singing may not, because of the particular circumstances, sing 
aloud the words of the song, he replaces them by voiceless reproduction of 
the tones or by appropriate movements of the hands. If a man moving 
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forward encounters an obstacle, he substitutes for this movement such 
movements as surmount the obstacle. If a man is forced to hold something 
and his hands are not sufficient for the task, he holds it, if possible, even 
with his teeth, etc. 

In a word, in reflexes both of aggression and defence, when it is impos¬ 
sible to bring one of the organs into action, other organs unimpeded 
in their movements are inevitably brought into action. 

This principle of compensation or substitution is familiar also in 
the pathology of cerebral functions and is manifested with special clearness 
in the common neuroses, for instance. It is, without doubt, a general 
principle in regard to nervous activity, but perhaps nowhere is this 
principle manifested so clearly as in regard to association reflexes, which, in 
the higher animals, are realised with the participation of the cerebral 
cortex. 


CHAPTER XL 


Phenomena of symbolism as expressions of the principle of substitution. Symbolism 

in the cultural life of nations. 

W E find the principle of substitution everywhere in symbolic 
reflexes. Both gestures and verbal symbols serve as substitutes 
for other reflexes. Thus, we make a gesture instead of per¬ 
forming the complete action (a threat instead of an attack, blowing a kiss 
instead of giving a real kiss, etc.). 

Similarly, verbal symbols, as signs, substitute descriptions of objects, 
actions, or states. Lastly, in speech also, we constantly come across the 
principle of substitution. Thus, to avoid detailed description, we refer to 
examples which are more or less familiar to everybody. When, for some 
reason, the utterance of a certain word or phrase is inhibited, we immedi¬ 
ately have recourse to another mode of verbal expression, to an allegorical 
form, or to a descriptive mode of expression, etc. 

The symbol is one of the important forms of the manifestations of 
association-reflex activity. 

By symbols we understand those forms of association-reflex activity 
in which often even an accidental, or sometimes an extremely transformed, 
characteristic or part of an object, a phenomenon, or, in general, an action 
or movement, becomes a sign or symbol, which evokes a reaction equivalent 
to the reaction evoked by the whole object, phenomenon, action or move¬ 
ment. Thus, a child is frightened even by two fingers which project like 
horns on a hand approaching him, for this movement symbolises butting. 
It is sufficient to make a threatening grimace before an infant and utter 
sounds reminiscent, for instance, of a dog’s barking, and he will cry. The 
same effect can be produced by a sound resembling the roar of a wild 
beast. Thus, the influence of symbolic stimuli is often identical with that 
of the real stimuli for which they are substitues. 

Symbolic reflexes may be divided into verbal (speech, exclamations, 
writing), gesticulatory, and signal (signalling, for instance, on railways, on 
ships, etc. ; flags, pennants, etc.). 

In the life of an adult, all gesticulation is based on symbolism, for 
every gesture is really a reproduction or sign of a certain movement. 
Thus the straightening of the index finger in a certain direction is part of 
a poking movement at an object; a kiss is a sign of intimacy ; embraces 
are a sign of friendly relations ; shrugging the shoulders is a sign of 
helplessness, etc. 1 

Expressive movements also are signs or symbols of various inner pro¬ 
cesses and states, which, therefore, evoke a corresponding reaction in other 
people. 

For instance, a cat comes to get food from its master. We know that it 
ingratiates itself by rubbing itself against something. But it ingratiates 

1 Those who wish to become more closely acquainted with the role of gestures 
as symbols I refer to my paper mentioned above : The Biological Significance of 
Expressive Movements—Vestnik Znania, 1912, and sep. ed. 
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itself not only by rubbing against its master’s feet, but performs the same 
movements in regard to inanimate objects, for instance it rubs its body 
against a neighbouring post, or even against some projection, and performs 
the same bodily movements as when rubbing itself against its master’s 
feet. Is not this symbolic of ingratiation ? 

When a turkey-cock puffs, spreads his wings, fans his tail, and so 
struts among a dozen turkey-hens absolutely submissive to him, is not 
that a kind of symbolism ? When the woodcock, during the courtship 
period, performs strange bodily movements and utters peculiar sounds 
before copulation, is not that symbolism ? When a man, who hates his 
enemy, bares his underdeveloped tusk even when he does not directly see 
him, and looks askance at him, is not that symbolism ? 

Thus, expressive movements, which, without doubt, have originally 
been purposeful, attain symbolic significance in many cases and thus 
denote just a certain state of the organism or its attitude to the environ¬ 
ment, and this is doubtlessly useful in the social intercourse of animals, as 
human speech is useful in the social intercourse of men. 

In human life, all the arts are based, to a considerable degree, on 
symbolism, manifested by some artists to a greater, by others to a lesser, 
extent. 

Side by side with gesticulatory and facial-expressive symbolisation we 
may place tonal or musical symbolisation, colour and emblem symbolisa¬ 
tion, and also pictorial symbolisation, to the extent to which such sym¬ 
bolisation may replace human speech. 

Everybody knows that the boom of the cannon in Leningrad at 12 noon, 
the whistle of a steamer or a train, the ringing of a church bell, the factory 
hooter are all examples of sound-symbolisation with the same significance 
as human speech. 

Poetry and singing supplement human speech by the picturesqueness of 
their presentation and by musicalness, and thus co-operate in the complica¬ 
tion of verbal symbolism. Lastly, complex musical works, too, express in 
sound a correspondence to general mimico-somatic states, reproduce life 
and nature, and so are symbolisation, which, it is true, has a distant 
similarity to speech, but, in any case, music can, and really often does, 
denote symbolically what otherwise is expressed by speech. 

Let us take any funeral march or, for instance, Tchaikovsky’s Autumn 
Song. Does it not express in sound—and perhaps even better than words 
can—what may be expressed in words ? 

Further, painting and sculpture also are manifestations of symbolism 
in as far as they reproduce the general mimico-somatic state, the life, and 
the activity of human beings. 

Lastly, architecture also serves, to a certain extent, as a symbolic sign of a 
certain aim and as a reflection of a general mimico-somatic state which the 
architect wished to express. 

It is necessary to note that symbolism, nevertheless, reaches its highest 
point of development in human speech, which consists of signs or 
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symbols not only of various objects and phenomena, of the interrelations 
of these objects and phenomena, and of our relations to them/but also 
of our actions and states. Setting aside special forms of symbolism in 
speech, for instance in poetry, it is necessary to keep the following in 
view : whether the word is an echoism—for instance : “ skripet ” (to 
creak), “ pilit ” (to saw), “ svistat ” (to whistle), etc.—or whether its 
origin is due to compensation or substitution, which gives it its figurative 
meaning—for instance “ svistnut ” x (to whistle) in the sense of “ to 
strike ” ; “ vzdut ” (to inflate) in the sense of “ to flog,” etc.—whether 
it is due to differentiation of the original echoistic roots—-for instance 
“ razuchabisty ” (rutty), from the echoistic “ uch,” “ uchab ”—or to 
their welding in the sense of a combination of two or more roots in one 
whole—for instance “ mirvolit ” (to be indulgent ; mix —peace, volya — 
will), “ zemnovodnie ” (amphibians ; zemlya —earth, voda —water), “ koso- 
gor ” (a slope ; kosoi —slanting, gora —mountain), etc.—or to symbolisa- 
tion when the denotation of one characteristic part becomes a substitute 
for the denotation of the whole—for instance/ 1 zubtchatka ” (a cog-wheel; 
zub —tooth)—or, lastly, whether the word is a borrowing from a foreign 
language—for instance “ inzhener ” (engineer), 11 muzika ” (music), etc. 
—in all these and other cases, words are sound-signs or written signs, 
which are substitutes for objects or phenomena, for the interrelations of 
these, for actions or states, for our relation to objects, etc. 2 

It is not difficult to see that, from the manner in which they are acquired 
by learning, speech reflexes are real association reflexes, but, as a normal 
child learns to speak at such an early age that he cannot give an account 
of it himself, we shall take as an example the famous blind-deaf-mute, 
Helen Keller, who began to learn to speak at a considerably later age, and 
could give an account of her learning. This is what she writes about 
herself. 

“ When I had played with it (the doll) a little while, Miss Sullivan 
slowly spelled into my hand the word 1 d-o-1-1.’ I was at once interested 
in this finger play and tried to imitate it. When I finally succeeded in 
making the letters correctly, I was flushed with childish pleasure and pride. 
Running downstairs to my mother, I held up my hand and made the letters 
for doll. I did not know that I was spelling a word or even that words 
existed ; I was simply making my fingers go in monkey-like imitation. 
In the days that followed I learned to spell in this uncomprehending way 
a great many words, among them pin, hat, cup, and a few verbs like sit, 
stand, and walk. . . . 

1 Translators’ note : Russian infinitives have two forms. When one ends in 
-at and the other in -imt, the former denotes continuous state or action. 

2 The particularly subtile character of symbolic speech reflexes appears in the 
circumstance that a change of even one letter may sometimes radically alter the 
character of the entire eontent of a complex symbolic reaction and have a com¬ 
pletely different influence on other individuals. Thus, for instance, in a telegram 
stating : “ Our father passed away,” the substitution of the word “ your ” for 
“ our ” may ruin the life of a family or, on the contrary, affect it only slightly. 
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“ One day, while I was playing with my new doll, Miss Sullivan put my 
big rag doll into my lap also, spelled ‘ d-o-1-1 ’ and tried to make me 
understand that that ‘ d-o- 1-1 ’ applied to both. Earlier in the day we 
had had a tussle over the words ‘ m-u-g ’ and ‘ w-a-t-e-r.’ Miss Sullivan 
had tried to impress it upon me that ‘ m-u-g ’ is mug and that ‘ w-a-t-e-r ’ 
is water, but I persisted in confounding the two. . . . She brought me 
my hat, and I knew I was going out into the warm sunshine. This 
thought, if a wordless sensation may be called a thought, made me hop 
and skip with pleasure. 

“ We walked down the path to the well-house, attracted by the fragrance 
of the honeysuckle with which it was covered. Someone was drawing 
water and my teacher placed my hand under the spout. As the cool stream 
gushed over one hand she spelled into the other the word water. ... I 
stood still, my whole attention fixed upon the motions of her fingers. Sud¬ 
denly . . . the mystery of language was revealed to me. I knew then 
that ‘ w-a-t-e-r ’ meant the wonderful cool something that was flowing 
over my hand. ... 

“ Everything had a name. ... I saw everything with the strange, new 
sight that had come to me. . . . 

“ I learned a great many new words that day. I do not remember 
what they all were ; but I do know that mother, fatherj sister, teacher 
were among them—words that were to make the world blossom for 
me.” 1 

This is a simple, but lucid, description of learning to speak. It is 
clear from this how the word as a sign or symbol is associated with its 
object, how the process of generalisation occurs when the same word 
“ doll ” is applied to two similar, though somewhat different, objects, and 
how differentiation of the verbal association reflex occurs in the example 
of “ mug ” and “ water.” When the first experience proved insufficient, 
special life experience at the well—the water flowing on the hand—was 
necessary finally to establish differentiation of objects and of their verbal 
symbols : “ mug ” and “ water.” 

It is not difficult to see from this example that not only the development 
of human speech, but also all education is based on the development 
of association reflexes subjected to processes of generalisation and 
differentiation. 

Needless to say, the reflexological principle of the association of the 
word as sign with objects and actions, a principle which Miss Sullivan 
applied so successfully, is applicable not only to physically defective 
children, such as the famous Helen Keller, but also to mentally defective 
children. On the other hand, normal children also, even before the school 
age, can be taught, in the course of their games, to associate words with 
objects and actions. To achieve this, it is sufficient to associate every 
toy and every play-activity with a written verbal denotation. 

1 Translators' note : Helen Keller : The Story of My Life, p. 22, Hodder and 
Stoughton, London, 19x1. 
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All assimilation 1 in movements is based on the process of symbolism. 
When a word fails the speaker and is inhibited, it is replaced by gestures, 
which, when there is question of the substitution of the name of an object, 
are assimilations to the touching of the object, and which, when there is 
question of the inhibition of a word which should denote a certain action, 
are assimilations to the action. When an analogous reaction is represented 
by an organ not appropriate to the action, or by the appropriate organ, 
but by a different method, that is, the method of assimilation, compensation 
is, in these cases, supplemented by symbolism. Thus, in speech, in 
addition to the above-mentioned cases, metaphor, allegory, and, partly, 
hyperbole belong to this order of phenomena. Music also is based, to 
a considerable extent, on assimilation, still more so pantomime and, 
partly, dancing. 

We also find, in the cultural life of nations, symbolism in the guise of 
flags, semaphores, and certain kinds of colour signalling, in regalia, 
decorations, all kinds of insignia, uniforms, the rituals of law and religion, 
graphic and plastic art, literature, especially poetry, and even traditions. 
In a word we find symbolism everywhere. It fills and permeates our life. 

In some cases, even natural objects become symbols of certain phenom¬ 
ena or states. Everybody knows, for instance, the so-called “ language of 
flowers ” (a red rose symbolises passionate love ; a white lily, virginity; 
etc.). Further, colours are also symbols. Thus, white denotes purity ; 
yellow, treachery; etc. Even a simple line is not devoid of a certain 
symbolism : a wavy line is a symbol of gracefulness, a zig-zag line of 
abruptness and lack of balance, etc. 

Perhaps we cannot better explain the significance of symbolism than 
by a concrete example. Let us take the national flag. What does it 
denote, or, more precisely, what does it personify ? In this context, the 
words of the well-known American social worker and minister, Mr. Lepp, 
in his article The Creators of the Flag , are admirably suited to our purpose. 
W T hat is a flag, according to Lepp ? Let us express it in his own words. 
Let the flag itself speak, as it were : 

“ I am not a flag ; oh no 1 I am only its shadow. I am everything 
you make me, and nothing more. I am your belief in yourselves and in 
what a nation can be. I live an ever-changing life—a life of passions and 
moods, of a fluttering heart, of straining muscles. 

“ Sometimes, in the pride of my spirit, I am strong when people pull 
together in collective work and clear a forward path. Sometimes I droop 
and hang inert, when I have no aim to pursue and cynically fete the 
coward. Sometimes I am boisterous, gay, and full of that self-confidcnce 
which censures others severely. But always, always I am what you hope 
to be and what you have the courage to strive for. I am the song and 
the fear, the struggle, the panic, and the ennobling hope. I am the 
working day of the weakest of men and the gorgeous dream of the boldest. 
I am the constitution and the tribunal, the law and the law-giver, the 

1 Translators' note : To be taken in the sense of making similar or being similar. 
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soldier and the ironclad, the layer of sewers, the crossing-sweeper, 
the cook, the lawyer, and the clerk. I am the battle of yesterday and the 
mistake of to-morrow. I am the crowd who work not knowing what 
impels them to create. I am the germ of hopes and ideas, and the pre¬ 
meditated revolutionary aim. I am w r hat you make me, and nothing more. 
I wave before your eyes like a bright, coloured ray, as a symbol of your 
selves, as a pictorial idea of that great whole which constitutes a nation.” 1 

It is clear from the above that symbolisation, which is sometimes wide 
generalisation, as in the foregoing case, and which plays a special part in 
the cultural life of nations, may be most diverse in its nature. Symbolism 
may be subdivided into expressive-motor, verbal (including letters and 
ciphers), general-motor, sound-, object-, colour-, light-symbolism, and 
others. 

This important sphere of reflexology is accessible, of course, to experi¬ 
mental investigation also, especially in respect of verbal symbols and 
expressive movements. Concerning the investigations of these problems 
in my laboratory, I shall refer to the above-mentioned paper by my disciple, 
Professor Astvatzaturov, in regard to the speed of verbal symbols ( Dis¬ 
sertation , St. Petersburg), to Dr. Vasilyeva’s paper comparing the excita¬ 
tions of association reflexes by appropriate stimuli or their verbal symbols 
(in Obozrenie Psychiatrii), to Dr. Fedorin’s paper on slips of the tongue, 
and to my own investigations of expressive movements and gestures in 
The Biological Development of Expressive Movements (Vestnik Znania, 
1912), to investigations by V. Osipova, Dernova-Yermolenko, and others. 

It is difficult to overestimate the significance of symbolism in life. 
Apart from its special significance in the development of association- 
reflex activity, it conforms to the principle of economy, a principle of 
great importance in the activity of the organism in general and in its 
expenditure of energy derived from the environment. 

1 American Bulletin, no. 25, February, 1918. 

Translators’ note : Translated from the Russian. Repeated efforts to obtain the 
periodical have, unfortunately, been in vain. 


CHAPTER XLI 


The principle of inertia or set in association reflexes. The verification of the principle 
of inertia in respect of association reflexes under various conditions. The verifica¬ 
tion of the same principle by the experimental method in respect of movements 
personal in character and of slips of the tongue. $ 

E VERY association reflex, like every movement, conforms to the 
law of inertia, and, if the conditions were appropriate, this reflex, 
once developed, would be indefinitely sustained. If the associa¬ 
tion reflex is not indefinitely sustained, but gradually weakens and finally 
disappears, that is only because, on every repetition, inhibitory conditions 
develop in the nervous system. However, individual differences must be 
reckoned with here. 

Thus, in some eases, as Dr. Vasilyeva has proved in my laboratory, the 
association reflex of the movement of the sole, a reflex established at one 
attempt in one of the subjects experimented on, was afterwards evoked a 
countless number of times, and could be inhibited only by artificially 
created conditions. The same happened in the case of one of the subjects 
experimented on by Dr. Platnov (Dissertation, St. Petersburg), who 
worked in my laboratory. In other cases, as, for instance, in the investiga¬ 
tions of another collaborator of mine, Dr. Greker, an association reflex 
in one of the subjects could be inculcated only after an unusually large 
number of associations. Lastly, in some cases it may be completely and 
permanently inhibited. 1 

All this means that inhibitory conditions are different in different 
persons and, in some cases, are so strong as to be almost insuperable, 
while, in other cases, although not quite absent, they do not preponderate 
over the exciting conditions. The latter fact is usually observed during 
the inculcation of association reflexes. Therefore, a reflex, once evoked, 
may be reproduced ad lib. like an ordinary reflex. 

Strong inhibition of association reflexes, as well as greater promptness 
in their appearance and greater stability, may be artificially produced by 
introducing into the organism toxie substances which exert a direct 
influence on the brain or even by employing certain physical measures, 
for instance, phototherapy, 2 bromides, etc. To produce greater stability, 
we artificially create in the organism those conditions under which the 
association reflex, when onee inculcated, is evoked, under ordinary con¬ 
ditions, a greater number of times than usual. 

But also, in the manifestations of all reflexes, the limitation of the extent 
of the movement is due exclusively to physical causes, on the one hand, 
and to physiological, on the other. 

Among these physiological causes, as in all other physiological acts, we 
have not only activating, but also inhibitory, conditions. The moment 

1 In these cases, it is preferable, in the investigation of association reflexes, to 
use respiratory movements, which, in general, are exceedingly sensitive in respect 
of the manifestation of association reflexes. 

S. A. Rrustein (my laboratory) : Dissertation, St. Petersburg. 
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at which the reflex reaches its maximal strength coincides with the greatest 
preponderance of the activating over the inhibitory forces. After this, 
the inhibitory conditions begin to prevail over the activating, and the 
reflex begins to disappear. 1 

But it is clear that, if it were possible for us to remove the inhibitory 
conditions, the reflex, in accordance with the law of inertia, would, like 
all other movements, continue indefinitely, at least until it encountered 
purely physical obstacles. 

However, the principle of inertia is not merely a theoretical doctrine. 
It is frequently verified in practical life in the case of association reflexes. 
Thus, if one pushes a door forcibly and the door is suddenly opened, 
one inevitably falls forward, as a result of inertia. If one is running, 
one cannot stop abruptly. If one is running with very great speed, one 
falls forward, when one is compelled to stop suddenly. If one is running 
and trips over something, one inevitably falls. If one sets one’s hand 
with force against something, the hand inevitably plunges forward when 
the obstacle is suddenly removed. If one rapidly knocks with one’s 
finger on the table, one cannot desist immediately on hearing an agreed 
signal, but inevitably performs some superfluous movements. If one 
raises a weight with one’s foot or hand and the weight suddenly falls, 
the foot or hand inevitably jerks upwards. If one is walking on even 
ground and does not notice a depression on the path, one inevitably 
lurches. If, on the contrary, under the same conditions, there is an 
elevation on the path, one stumbles. The same happens if, while climbing 
stairs, one encounters a step protruding beyond the others. Lastly, 
in making a speech, the speaker cannot suddenly stop in the middle of 
a word. 

Even the incomplete enumeration of such cases shows how the law 
of inertia or motor set obtains in the various conditions of the mani¬ 
festation of association reflexes. In addition to these conditions, we 
must also remember the role of habit, which we observe everywhere, 
and the significance of routine in man’s behaviour. Habit and routine 
are essentially based on the part played by inertia in association reflexes. 

The principle of inertia obtains also in the fact that all discoveries 
remain unaccepted and useless for a long time, when the human mind 
is unprepared for them, but when they are at last accepted, sometimes 
even one or two generations later, they are overvalued. Thus, the law of 
conservation of energy, rejected at first, was later overvalued to such an 
extent that it was used to make good, as it were, all the defects of natural 
science, and scientists were prepared to accept it as the only fundamental 
law of the universe. Important discoveries arc, in the majority of cases, 
overvalued during the early period of their acceptance. As a weight 
placed on the pan of a scales produces more violent swinging at first as 
a result of inertia and gentle oscillations later, so, too, discoveries are 
exaggerated as a result of inertia, and this exaggeration consists in the 
1 See V. Bechterev : Obozrenic Psychiatrii, nos. 5-12, p. 46. 


HUMAN REFLEXOLOGY 


358 

establishment of a certain attitude to them, this attitude being usually 
characterised by subsequent oscillations to one side or the other, and only 
gradually do these oscillations subside, until equilibrium is established. 

Rut the principle of inertia may be verified by experiment also, first of all 
on movements personal in character. Thus, if we arrange with the subject 
of experiment that he associates a beat of one finger, for instance the index 
finger, with sounds methodically repeated at definite time intervals, for 
instance tickings of the metronome, sudden cessation of these tickings 
will not cause immediate cessation of the finger movements, but will 
be inevitably followed by one, two, or even three “ superfluous ” finger 
movements, when the tickings have ceased. We find that the tendency 
to make “ superfluous ” movements is still more marked, when, under the 
same conditions, the sound to which the subject reacts with a beat of his 
finger is associated with the switching on of a glow-lamp, the lamp con¬ 
tinuing to be switched on at the usual tempo after the tickings have 
ceased. 1 

In these cases, the number of “ superfluous ” movements stands in 
direct correlation with the frequency of the sounds, with the number 
of associative movements previously made, with the intensity of the 
associative stimuli, and also with the regularity or irregularity of the 
sequence of these stimuli, with greater or lesser concentration on 
the stimuli, and, lastly, with individual conditions. 

This problem was later investigated in greater detail in my laboratory 
by several persons, particularly by Doctor N. I. Dobrotvorskaya. 2 

We see from these experiments that, if it is arranged with the subject 
to press his finger on a rubber ball—his movements being recorded on 
a revolving drum—only in response to sound-stimuli methodically 
repeated at certain time intervals, then, when light-stimuli replace the 
sound-stimuli, the motor reaction of the finger will be continued for 
some time to the light-stimuli alone, although the sound-stimuli have 
ceased. 

This reaction to light-stimuli, in experiments in which they are not 
occasionally supported by the fundamental sound-stimuli, tends gradually 
to disappear. 

The revival of the extinct reaction, that is, the reaction to light-stimuli, 
generally requires the application of a fewer number of fundamental 
sound-stimuli than would be necessary to originate the reaction. But 
this associative reaction may also be revived independently of support 
by the fundamental sound-stimuli. 

The relative durability of an association-motor reaction, that is, the 
greater or lesser number of “ superfluous ” movements, grows, in the 
course of experience, concomitantly with increase in the number of 

1 V. Bechterev : Reproductive and Associative Activity—Obozrenie Psychiatrii, 
1908. 

2 Dr. N. I. Dobrotvorskaya : Vestnik psychologii , criminologii, anthropologii 
i pcdologii, 1916. 
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combined stimulations, with increase in the intensity of the associative 
stimulus (for instance, light), with increase in the frequency of the com¬ 
bined stimulations, with previous learning of a responsive motor reaction, 
and with distraction of attention. 

Increase in the intensity of the associative stimulus, greater frequency 
of the combined stimuli, distraction of concentration, and, lastly, previous 
learning of a responsive motor reaction to the fundamental stimulus 
are influential in speeding up the appearance of this reaction. 

Besides, individuality exerts a certain influence on the durability of 
this reaction, as well as on the promptness with which it appears. 

The principle of inertia obtains also in regard to slips of the tongue. 1 
This fact has been experimentally verified in our laboratory. The ex¬ 
periments were arranged so that the subject of experiment had to designate 
the stimuli applied: sound of the bell; light; tactual stimulation— 
“ sound,” “light,” “tap.” 

Here it transpired that, when the sound-frequency is half a second, 
a superfluous answer by the word “ sound ” always ensues, after the 
sound-stimuli have ceased. When sound-stimuli were replaced by 
light-stimuli, a slip of the tongue occurred, for the subject, in this case 
also, uttered the word “ sound ” instead of “ light,” and did so even 
when the frequency was lower. 

When the cessation of sound-stimuli was to be signalled by the utter¬ 
ance of the word “ no,” in this case, too, the subject pronounced the 
word “ sound,” that is, a slip of the tongue occurred. 

In other experiments, two series of stimuli were applied—light and 
sound, and the series were alternated without warning to the subject. 
It was observed that when two series of stimuli, with a frequency of 
z\ seconds, were alternated, the sound was called “ light ” and the light 
“ sound.” When three series of stimuli arc alternated, slips of the 
tongue in the names occur even when the frequency of the stimuli is 
lower. Distraction of concentration had no influence on these slips 
of the tongue, but other slips occurred which corresponded to the name 
of some object to which concentration was directed. 2 

As a result of experiments, it may be stated that, setting aside those 
forms of slips just mentioned, the appearance of slips of the tongue is 
favoured by the frequency of the stimuli, the number of stimulations, 
the application of incidental stimuli after the cessation of stimulation, 
and also the alternation of various stimuli. 

In addition to slips of the tongue, analogous slips in reading and writing 
may occur. They depend on diminished concentration and are expressions 

1 See V. Bechterev : Golos i retch, no. 9, 1913. 

: This fact must be understood thus : concentration on an object is accom¬ 
panied by its appropriate symbolic verbal reflex which, however, is inhibited in 
its external manifestation. Under the conditions of experiment, this verbal 
reflex, usually inhibited, is released from inhibition, and, consequently, in the 
above-mentioned experiments, the name of the object to which concentration is 
directed is uttered at the moment when the word “ sound ” should be uttered. 
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of habitual forms of writing and reading. As we know, slips of the 
pen are frequent, and, therefore, examples need not be adduced, but 
similar mistakes may occur in reading. Thus, as I receive many letters 
addressed : “ Vladimir Michailovitch Bechterev,” I took one of a number 
of letters, and, having glanced at the address, put the letter into my pocket 
to read it at leisure. After some time, I tore open the envelope and began 
to read the letter. When I saw that the contents did not refer to me, I 
again took the envelope and was surpiised to see that it w r as addressed 
to my relative : “ Vladimir Borisovitch Nikonov.” Thus, the first word 
here—the name identical with my own—determined, according to the 
principle of inertia, the mistake in respect of the remainder. 

After all that has been said, there can be no doubt that the manifestation 
of the principle of inertia may be proved in regard to other forms of 
association reflexes also. So, for instance, if we take the mimico-somatic 
reflexes, we know that they continue for some time after the stimulus 
evoking them has ceased, and, as a result, are transferred to other objects. 
In this way, a man angered by another is angry with innocent individuals, 
etc. The principle of inertia, in the form of a definite set, holds good of 
concentration also. 

Consequently, a man who concentrates on an object and is set in a certain 
direction does not notice, or ignores, many of those facts which do not 
accord with his views. Finally, definite routine, which is an obstacle 
to new achievements, develops in scientific views. By the way, it is 
interesting to trace the part played by routine in regard to inventions. 
On this topic we borrow data from Reginald Fessenden, who has three 
hundred inventions to his credit. He says that no organisation, which 
embraces a particular field of activity, has ever made an important improve¬ 
ment in its own sphere of activity, has ever accepted an improvement when 
offered it, or has ever invented anything related to its own sphere of 
activity, until external competition has forced it to do so. Reginald 
Fessenden confirms this apparently paradoxical statement by weighty, 
incontrovertible facts from American practical life. The most character¬ 
istic of these are the following : 

]. The telegraph company did not invent the submarine cable. More¬ 
over, when the cable was invented, the telegraph company continued 
their attempts to form a connection with Europe through Alaska and 
Siberia, 

2. Neither the telegraph nor the cable company invented the telephone 
and they even refused it when Bell offered his invention to them. 

3. Neither the telegraph, nor the cable, nor the telephone company 
invented wireless telegraphy and they even refused to buy the invention. 

4. None of the companies mentioned invented radio, which they refused 
when it was offered to them for a relatively trifling sum (250,000 dollars). 

5. None of the motor-building companies invented the Diesel motor ; 
they even ridiculed the very practicability of such a motor. 
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6. None of the ship-building companies played a part in the invention 
of the gyroscope and the radio-compass. 

7. When a German immigrant offered a soft collar to the manufacturers 
of stiff collars, he was shown the door. 

In a word, we have here a phenomenon which is certainly general in 
character and is always manifested under the appropriate conditions. 

Other experimental data confirmatory of the principle of inertia consist 
in the so-called set of motor impulses. Fechner, 1 in his papers, and later 
Muller and Schuhmann, 2 were the. first to call attention to this motor 
set. 

In his. experiments on the determination of weights, Fechner noticed 
that'if, after one had repeatedly lifted large weights, for instance of 
2000 or 3000 grams, light weights were to be lifted, for instance of not 
more than several hundred grams, in lifting these lighter weights which, 
in this case, seemed particularly light, a quick and vigorous upward 
movement of the hand occurred, the hand, as it were, flying up with the 
weight. Muller and Sehuhmann’s experiments are based on the same 
principle. They used, to be lifted by the hand, two fundamental weights, 
the one of 2476 grams, the other of 676 grams, and observed that after 
the weight of 2476 grams had been lifted several times, its replacement, 
unknown to the subject of experiment, by a weight of 876 grams resulted 
in the subject’s regarding this weight as lighter than the fundamental 
weight of 676 grams. This motor set depends on exercise. 

When a certain movement is often repeated, an appropriate motor 
impulse is established, as it were. Therefore, after numerous liftings of 
the weight of 2476 grams, this impulse is adequate to lift this weight and 
too strong to lift a weight of 876 grams. That is why the latter is considered 
lighter than the weight of 676 grams. 

Experiment shows that the more often a certain movement is repeated 
and the smaller the interval between two series of experiments, the longer 
the duration and the clearer the manifestation of the motor set. The 
strongest set is manifested immediately after the cessation of a certain 
movement ; then it is gradually weakened, but in experiments it may last 
for many hours, even longer than twenty-four hours. 

Other observations in regard to motor set have been made by Lotze, 
and also by P. Ephrussi. 3 

The latter, by the way, has observed in her experiments that, when 
learning poems read at a certain speed, the subject of experiment has 
difficulty in adapting himself to a different way of reading and at first 
wanders back to the previous habitual tempo. We have seen above that 

1 Fechner : Elemente der Psychophysik, vol. I, p. 93. 

2 See Archiv fur die gesamte Physiol., 45, 1889. 

3 P. Ephrussi : Perseveration as a Factor in Normal Psychic Life. Address to 
the Russian Society of Normal and Pathological Psychology ; 12th May, 1909. 
(See Vestnik Psychiatrii.) 
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set is applicable also to concentration, this set resulting in a certain 
direction of intellectual activity. 

Besides, from Steffens’s 1 experiments we learn that set depends on 
temporal distribution of movements. Thus, the lifting of a weight sixty 
times at one bout results in a weaker set than the same sixty liftings at 
several bouts. Further, the same investigator’s experiments show that the 
introduction of a counteractive set cancels the action of the first. Thus, if 
at first a light weight is lifted after a heavy one and in the subsequent 
series of experiments the same heavy weight is lifted after the light one 
the same number of times, no set is obtained. 

Here we note that the phenomena of so-called perseveration, which 
consists in a tendency to reproduce the same processes, stand in definite 
correlation with the motor set discussed above and, consequently, with 
the law of inertia. In particular, perseveration of words and movements, 
as sometimes observed in normal people and also in certain types of 
patients, is, without doubt, a result of the same motor set. The so-called 
“ circular reaction ” in movements, a phenomenon observed especially 
in children, certainly belongs to the same category of phenomena. 2 

In conclusion, let us remark that the present physiological data force 
us to admit that the above-mentioned motor set is a result of the activity 
not only of the higher cortical centres, but also of lower centres, as may 
he seen from experiments on lower vertebrates. Thus, we know from 
Steiner’s experiments that, if one side of the base of the mesencephalon is 
destroyed in a shark, the latter performs circular swimming movements 
in the direction of the intact side. But, after it has been decapitated, the 
same shark resumes its normal swimming movements. But if a shark, 
after unilateral impairment of the base of the mesencephalon, is allowed 
to perform circular swimming movements for a long time and is only then 
decapitated, the circular swimming movements will, in this case, continue 
as before decapitation, obviously because a set has been established in the 
lower motor centres. Mott’s, Schafer’s, and Bethe’s experiments accord 
with these data. 

To an analogous order of phenomena belong the various kinds of faulty 
sets in the human motor sphere when some work is being done (for in¬ 
stance, faulty holding of the pen in writing). These sets become so stable 
that, as my observations show, they can be eliminated only by means of 
special exercise in relaxing the muscles and later in contracting them in 
the proper direction. Recently, one of my collaborators (Dr. Verbov) at 
the Institute for the Study of Brain supervised by me has successfully 
begun to apply a similar method to pathological conditions of contractures 
of central, and especially of cortical, origin. 

1 Laura Steffens : Zeitschr.f. Psych, u. Phys. d. Sinnesorgane, Bd. 23. 

2 V. Bechterev : Objective Psychology, 3rd pt. 
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The principle of selection. Examples and discussion. 

F ROM the time of C. Darwin, the principle of selection has been 
established in biology. This principle rests on the struggle for 
existence among living individuals competing with one another to 
secure the necessaries and amenities of life. No matter how this principle 
has been restricted by the conditions of community life and mutual aid, it 
is incontrovertible, on the one hand, that the communities themselves are 
partly a result of struggle and selection and, on the other, that, both 
between communities and between the various classes of human society, 
the struggle for existence continues, and there ensues a kind of natural 
selection, which brings some to deterioration and untimely extinction, 
others to victory and prosperity. I have shown elsewhere 1 that the 
principle of selection is valid for the inorganic world also and, consequently, 
has general, that is universal, significance. Therefore, it is important 
that we explicate here the applicability of this biological principle to 
association-reflex activity. In a word, the problem of how the principle 
of selection, resting on the struggle for existence, is manifested in 
processes of association-reflex activity deserves attention. 

Even a cursory glance at the manifestations of association-reflex activity 
leaves no doubt of the fact that it is possible to trace the operation of this 
principle in various cases. First of all, let us dilate on the problem of how 
the external world affects our apparatus of correlation. What an enormous 
number of external influences we experience in the course of a day, even 
in the course of every hour, and what a negligible number of these in¬ 
fluences, which have stimulated orientation reflexes, leave a more or less 
durable trace capable of reproduction or release from inhibition ! On 
W'hat does this rest, if not on the struggle between these influences, every 
one of which, as it were, disputes the right of the others to exist ? Experi¬ 
ments in my laboratory show that the final determinant is not so much the 
external qualities of these influences as those relations in which the given 
person has, at the time, stood in respect of these influences. It is obvious 
that, if, in the biological w'orld, the more adapted individuals survive as a 
result of natural selection and, in the community, the more socially 
adapted individuals survive as a result of social selection, a problem 
which I have discussed in detail in my papers on social selection ( l.c .), of 
the external influences which give further impetus to association-reflex 
activity, chiefly those which have a more intimate or a closer connection 
with complexes of previous influences—these complexes having attained 
directive significance in the behaviour of a particular human being—and 
also those influences marked by novelty and great intensity enter into 
correlation with that particular human being, as has been proved in 
experiments in our laboratory. 

1 V. Bechterev : The Fundamental Lazos of the Universe, etc .—Voprosi izut- 
cheniya i vospitaniya litchnosti , vol. II and following. 
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The first and earliest influences which the infant experiences during 
the earliest period of its existence are influences disturbing the peace of 
the organism. These are influences of hunger and cold, and produce 
grimaces and a number of random reflex movements of the extremities, 
these movements being accompanied by vigorous shouting, pallor of the 
face, and, later, blueness. These reflexes cease immediately when the 
infant is warmed and is fed with mother’s milk. Simultaneously with 
this tranquillisation, a peculiar expression of biological satisfaction appears 
on the infant’s face and is characterised by the smoothing of all facial 
wrinkles, the stretching of the corners of the mouth, and the flushing, of 
the cheeks. Thus, in the first case, we are concerned with a mimico- 
somatic reaction of biological dissatisfaction accompanied by a host of 
random reflex movements of the limbs; in the second, with a mimico- 
somatic reaction of satisfaction and with tranquillisation of motor activity. 

These fundamental relations to external stimuli are, as it were, the 
prototype of many other relations of the developing individual, for various 
stimuli, with an unfavourable influence on the organism, produce facial 
pallor, grimaces, general restlessness, and shouting, but such as have a 
favourable influence produce general tranquillity, smoothing of the facial 
wrinkles, stretching of the corners of the mouth into a smile, and afflux of 
blood to the facial coatings. Thus, gradually, pari passu with the develop¬ 
ment of the individual, complexes of mimico-somatic reflexes, positive and 
negative in character, develop, and these complexes are particularly 
significant in the individual’s later life. 

Later, at the age of puberty, influences on the sex sphere begin to be 
manifested, here also in accordance with selection, and these influences 
result in mimico-somatic complexes of reflexes sexual in character and 
positive or negative. Besides, even from an early age—as a result of the 
child’s correlation with his parents, family, and other persons—influences, 
familial, and later social, in character, follow, and these lead to a complex 
of mimico-somatic and social reflexes, the latter also being both positive 
and negative. 

In connection with these complexes of reflexes, general-biological, 
marital, and social needs develop in man, and to these are added, in the 
course of individual development, complexes of reflexes evoked by the 
so-called esthetic and, later, “ moral-religious ” influences. Consequently, 
corresponding needs arise as a result of frequent repetition of stimulations 
which become habitual. Lack of satisfaction of these needs often, by 
causing reproduction of previous stimulations, directs concentration 
precisely to those external influences which stand in closest correlation 
with the stimulations reproduced. Thus, in the state of hunger, a man 
releases from inhibition his past habitual, nutritional reflexes and, con¬ 
centrating on nutritive products, tries to find them in the environment. 

A man afflicted by the needs of sexuality reproduces from his past the 
process by which he has satisfied those needs, concentrates on appropriate 
external stimuli, and searches for a suitable sex object for himself. Thus, 
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the foundation of human behaviour is constituted by inner stimuli, 
which guide the direction of concentration, by the character of external 
influences, especially social, and by past experience. 

Moreover, in satisfying the above-mentioned needs, the human individ¬ 
ual may, in accordance with the conditions of upbringing and life 
experience, choose from among the influences called into being by social 
correlations. In this case, the results of past social influences are repro¬ 
duced under the stress of environmental stimulation and, as a result of 
the consequent direction of concentration, the given complex is supple¬ 
mented by reflexes responsive to those of the new external influences which 
stand in more or less close correlation with a previous complex of the same 
kind. Thus, naturally, the life experience of the individual is enhanced. 
In other cases, environmental conditions revive the complex of past 
esthetic influences, which direct concentration towards new influences of 
the same kind and, thus, the stock of appropriate reflexes is supplemented, 
etc. 

It is clear from what has been said that the selection of new influences 
and the accumulation of reflexes in the human individual occur under the 
influence of the previously established biological needs of association- 
reflexive complexes, in connection with the reproduction of which 
concentration is directed to certain kinds of external influences. 

However, it is necessary to observe that, in all the cases mentioned, 
there is question of concentration adapting itself somehow or other to 
external stimuli. But an external stimulus, even weak, when acting 
suddenly and thus remaining completely outside the sphere of concentra¬ 
tion, leads to a very intense and general mimico-somatic reaction called 
fright. The stronger such an influence under conditions of suddenness 
and of lack of preparedness in respect of concentration, the more intense 
its action on the general mimico-somatic sphere and on the nervous system, 
so that the latter is more or less deranged and, thus, a so-called traumatic 
neurosis is produced. 

Are all other stimuli, then, to which concentration is not directed devoid 
of influence, or, more precisely, arc they irrevocably lost to the individual 
as factors of the external world ? It transpires that they are not lost. At 
least, experimental data prove that they, too, call out reflexes, but without 
the participation of active concentration and, therefore, they are later 
irreproducible through excitation and direction of active concentration on 
them. Thus, accumulated stores of past reflexes naturally fall into two 
categories : the first are revived by direction of concentration on them, 
for they stand in close associative connection with it; the second cannot 
be thus revived. Therefore, a human being can give an account of the 
first at any moment and denote them by their corresponding verbal 
symbols, while the second, since they have no connection with active 
concentration, cannot be leproduced by means of excitation and direction 
of concentration and, therefore, no appropriate account can be given 
of them. But, from among these unaccountable influences also, those 
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which are more closely related to past individual experience are selected. 
The others are not closely related to it and, therefore, do not leave behind 
them more or less durable traces. 

Lastly, in the reflexes themselves, which are characterised by movement, 
appropriate selection is made for the purpose of economy. Therefore, 
in every complex movement, such muscular contractions as harmonise 
more or less with each other and as are necessary in the execution of a 
movement with a certain aim participate almost exclusively. All other 
muscular contractions are eliminated as movements impeding the execu¬ 
tion of the complex act. In the same way, all superfluous movements are 
eliminated by natural selection, although, in natural conditions, perfection 
in this respect is nowise attained, just as perfection in the development of 
species which arise through natural selection is not attained. Therefore, 
scientific organisation of work, by the careful study of movements per¬ 
formed during work, introduces artificial selection by eliminating all 
superfluous movements as impeding the worker. 


CHAPTER XLIII 


The principle of relativity. The confirmation of this principle by experimental data. 
The universality of the principle of relativity. The relativity of processes of 
inhibition and excitation. 

T HE principle of relativity is a particularly important principle to 
which attention must be called. It consists in the fact that the 
influence of external stimuli is determined not so much by the 
qualities which appertain to them as by that correlation in which they 
stand with preceding stimuli, with established complexes of association 
reflexes, and with the state induced by the latter in the cortical centres. 
In accordance with this, the influence of the same external stimuli is 
exciting or depressing in dependence on, for instance, the exact period of 
differentiation which the given reflex has reached, or on the correlation 
in which the new stimulus stands with the stimulus to which the reflex 
has been inculcated. Thus, no stimulus whatever is, either in character 
or intensity, bound up with the process of inhibition alone or with the 
process of release from inhibition alone, but, on the contrary, all stimuli 
may lead either to the inhibition of an inherited association reflex or to its 
release from inhibition, in accordance with the degree of development of 
the given association reflex. 

Thus, we have already seen that every association reflex is at first 
general and only after numerous reptitions does it become more and more 
differentiated. Therefore, at the beginning, as experiments show, an 
incidental external stimulus, especially if it is of the same order as that 
to which the association reflex is being inculcated, causes the latter to 
be released from inhibition, while, in the course of time, when the associa¬ 
tion reflex has been differentiated, all incidental stimuli, including those 
which have previously produced release from inhibition, act in an inhibi¬ 
tory manner on the association reflex. The same phenomenon is observed 
also in simple reflexes. Thus, a sharp sound disturbs a child sitting quietly, 
while the same sound tranquillises a moving child. Still more convincing 
examples of how inner conditions, in this case, influence external reactions 
are the difference in reaction of a sated and a hungry child to external 
stimuli, and the reaction with which a child, a eunuch, and a sexually 
mature person respond to the opposite sex. Here, more than anywhere 
else, the significance of the somatic sphere and of hormonism, in respect 
of the state of the nerve centres and the development and character of 
association reflexes, is apparent. 

Thus, the correlation of association reflexes with incidental stimuli 
is not the same at different periods of inculcation and in different states 
of the individual. 

In investigating association reflexes of the cutaneous surface, we have 
been able to see that, while, in the early period, before the development 
of generalisation or irradiation of the reflex, the effects of excitation, 
arising, as it were, from the summation of stimulations, predominate 
during incidental stimulations, the influence of incidental stimuli on the 
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association reflex which is being inculcated is, from the beginning of the 
period of differentiation, predominantly inhibitory, and the inhibition 
of the reflex which is being inculcated is manifested by its becoming 
weakened to the minimum. 

This may be very elearly demonstrated in respiration in the case of an 
association-motor reflex. 

Let us assume that an association reflex has been inculeated to the 
tone C. At first, when the reflex is not yet differentiated, all other sounds 
are stimuli and release the association reflex from inhibition. In respira¬ 
tion, this is expressed by a rise in the curve. But, in the course of time, 
after further differentiation, other sounds act inhibitorily on the association 
reflex, and, consequently, the respiratory curve falls. Simultaneously, 
because of inhibition, the jerking back of the extremity is not exhibited. 

On the other hand, we know that, at the period of development of a 
differentiated association reflex, an external stimulus which has not been 
previously associated with the given association reflex, acts inhibitorily 
on the latter, while the same stimulus may lead to its release from 
inhibition at the period of inhibition of the association reflex. 

So it is clear that the same stimulus differs in its aetion on the same 
association reflex according to the developmental phase of the association 
reflex. 

In one case, an incidental stimulus may act dcpressingly ; in another, 
the same stimulus may act excitingly or in a manner to release from 
inhibition. 

In the cases we have discussed, we are concerned with what we call 
the principle of relativity, so called because the incidental stimulus has, 
broadly speaking, no absolute or unconditional, but only a relative, signifi¬ 
cance in regard to the association reflex, for everything depends on a 
certain correlation established, at a given moment, between the new 
stimulus and the state of the nervous apparatus which effects the association 
reflex. 

In accordance with the same principle of relativity, the difference limen 
(to which we shall refer later) of the association reflex varies according to 
the intensity of the given stimuli. 

But, in spite of variation in the difference limens of association reflexes 
when the intensity of the stimulation is different, the limits of differen¬ 
tiation must stand in approximately the same constant correlation with 
each other. This thesis is, in any case, a direct inference from the data 
at our disposal, but requires to be finally confirmed by experiment. 

Lastly, the principle of relativity appears also in the fact that the action 
of a stimulus to which a given association reflex has been inculcated varies 
according to the preceding conditions, for instance excitation of the 
association reflex or rest. We know already that an association reflex is 
gradually weakened by the repeated impact of the same stimulus, but, 
after a sufficient pause, it is revived by the same stimulus. Consequently, 
it is clear that the action of all stimuli is nowise stable, nowise constant, 
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but depends on the state induced in the centres by preceding stimulations 
or by a pause. 

Everyday observation also confirms this principle of relativity. Thus, 
a distracting external stimulus disturbs reproduction of what has been 
learned, when reproduction follows its usual course, but when reproduction 
is disturbed and cannot follow its usual course, a distracting stimulus 
promotes correct reproduction. 

The principle of relativity is one of the general laws of the functions of 
the nervous system and is applicable to association reflexes in particular. 
That some moderately strong stimuli in the natural environment are 
exciting and others—exceedingly intense—are depressing is because the 
former are usual stimuli to which the state of the given receptive organ 
has been co-ordinated, while the second, being unusual, depress the func¬ 
tions, at least until adaptation has been exstablished, that is, until the 
appropriate relation of the stimuli to the fuction of the given organ has 
developed. Weak stimuli which are unusual may be also inhibitory, but, 
as their intensity is low, this inhibitory influence exerts itself only when 
they are repeated and when they impinge over a long time. 

Such relations between stimuli and the individual are established in a 
natural way in the course of life. Yet they are by no means absolute, 
but are relative, for, if a usual stimulus is applied for a long time, it ceases 
to be a stimulus. On the other hand, this same “ extinct ” stimulus 
resumes its role of stimulus after a time interval ; in other words, it enters 
into its former correlation with the receptive organ. 

Even a usual stimulus impinging on the given receptive organ sometimes 
becomes an inhibitory force in respect of the association reflexes of that 
organ, if a reaction to another usual stimulus has been established. 

Thus, indeed, every usual stimulus, irrespective of its character and 
intensity, may become an association-inhibitory force in respect of the 
organ functioning. But this inhibitory force is not constant; it is relative, 
for, in the initial stage of the formation of the association reflex, it is not an 
inhibitory force, but becomes so simultaneously with differentiation of the 
association reflex and only during the occurrence of differentiation, but, 
when the latter becomes weaker, ceases to be an inhibitory force. Thus, 
everything in association reflexes is relative ; there is nothing absolute. 

Further, if we evoke an association reflex by a certain stimulus, the 
latter, in the course of time, ceases to be a stimulus, but it is sufficient, 
in the initial stage of the association reflex, to add to this stimulus another, 
but indifferent, stimulus, and excitation reappears. 

On the other hand, we know that an intense external stimulus, which at 
first acts inhibitorily on the receptive organ, later, on repetition, ceases 
to be an inhibitory force and, consequently, the extinct association reflex 
is re-established. 

Further, a weak external stimulus, in certain cases, at once releases the 
extinct reflex from inhibition, though not always, but according to the 
state of the reflex, for, in the case mentioned, it revives the reflex, while, 
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in other cases, even a weak stimulus may become an effective inhibitory 
force. 

Even the primary electro-cutaneous stimulus, under the conditions 
prevailing in the inculcation of association reflexes by our method, is not 
always a stimulus in respect of these ; it is so only in a certain temporal 
correlation with the preceding primary stimulus, as has been proved in 
my laboratory by Dr. Schwarzman’s investigations. 1 

The interrelation between processes of inhibition and excitation also 
deserves attention. 

In this case, when an association reflex is differentiated, all other 
incidental stimuli, even when of the same quality, are, as we know, forces 
inhibiting it, but not inhibiting any other reflex. 

In the case of a generalised or irradiated cutaneous reflex, inhibition of 
the reflex in one point gradually diffuses, as we know, to more distant 
points, and then gradually disappears, beginning from the more distant 
areas. However, symmetrical areas, as we have seen, stand in a peculiar 
relation to each other, for a reflex of a symmetrical area is retained for a 
comparatively longer time. 

Even those association reflexes which are produced by components of 
a composite stimulus to which the association reflex has been inculcated, 
stand, as we have seen, in mutual correlation with each other, in the sense 
that, if one of these reflexes responsive to one of the stimuli is inhibited, 
this inhibition, to some degree, influences inhibitorily the other “ partial ” 
association reflexes also. If the association reflex to a composite or com¬ 
pound stimulus is again revived or released from inhibition, the “ partial ” 
association reflexes dependent on it are also revived. 

Needless to say, the principle of relativity stated above is one of the 
expressions of the universal law of relativity which obtains everywhere 
and which, as a result of Einstein’s brilliant investigations, has been 
finally demonstrated in regard to the heavenly bodies. 

It is ultimately impossible to picture anything absolute in the universe. 
Everything is relative. In precisely the same way, individuals are inter¬ 
related, not in absolute, but in relative forms, with the natural environment 
and with each other in the social environmental conditions. 

1 It follows from these investigations that electro-cutaneous stimuli, when they 
are repeated too often and exceed a certain limit in regard to frequency, hinder, 
because of their after-effect, the inculcation of an association reflex. 
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The principle of dependent relations and the process of the connection or concatenation 
of association reflexes. Sthenic and asthenic influences of stimuli on the receptive 
organ, as well as on other organs. Experiments with the ergograph. 

T HE principle of dependent relations presupposes a process of 
connection or concatenation of association reflexes, a process in 
which one association reflex as stimulus is followed by other 
association reflexes connected by a sequence of stimuli. When we have 
inculcated an association-motor reflex to a double stimulus, for instance 
light and sound, w T e know from investigations made in my laboratory that 
the association reflex is obtained to each stimulus separately. When we 
then add to one of these stimuli a new collateral stimulus not depressing 
in character, we obtain the association reflex to this pair of stimuli also. 
And, again, when we add to one of this pair of stimuli a new stimulus not 
depressing in character, we obtain the association-motor reflex to this pair 
of stimuli also, etc. 

Lastly, an association-motor reflex may be changed by substituting 
one reflex for another. Thus, if we inculcate a reflex by stimulating a 
certain area of the cutaneous surface, wc can, by applying the stimulus to 
another cutaneous area, obtain the same association reflex by stimulating 
the other area, when strict differentiation of the original reflex is absent, 
and, at the same time, the reflex may become extinct in response to 
stimulation of the original area. The reflex may be again transferred 
from this new area to a different area, etc. 

On the other hand, when an external stimulus produces a certain 
influence, this influence becomes associated with other more or less 
simultaneous external stimuli also. 

The same is true of mimico-somatic reaction. The latter, being 
evoked by a certain stimulus, becomes associated with other simultaneously 
impinging stimuli also. Every association reflex enters into association 
with all influences acting more or less simultaneously on the organism, in 
as far as they do not inhibit the reflex, though these influences be external 
stimuli altogether impertinent and even by nature indifferent. 

This is why a reaction once experienced may enter into association with 
other external influences and this is of special significance in regard to the 
so-called common neuroses in general and to psychasthenia in particular. 

Thus, a mimico-somatic reaction once experienced enters into associa¬ 
tion with all simultaneous external stimuli and even with those past 
stimuli which stand in more or less stable connection with them. Let us 
assume that a man worried about his health and suffering from hypo¬ 
chondria, as I have observed in one of my cases, has experienced an intense 
mimico-somatic reaction at sight of a corpse passing by on a white hearse 
and covered with a white pall. He later reproduces this reaction not only at 
sight of all corpses and hearses, but also at sight of anything white, and 
also on reproduction of these. 

As we know T , the external manifestations of mimico-somatic reflexes 
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may be more or less inhibited by certain external or internal stimuli and 
even by reproductive processes. In this case, the reflex is manifested in 
an intense inner reaction, notwithstanding inhibition of the external 
reaction. Here the principle of compensation appears, according to which, 
instead of external reaction, internal somatic reaction in the form of 
changes in heart beat, etc., is intensified. 

However, an inhibited reflex, inhibited, for instance, by habituation to 
a certain stimulus,, may be revived, and this not only independently after 
a certain time interval, but also in response to any other stimulus with 
which the reflex has been originally associated by contiguity. 

'This association of higher reflexes is found in life, just as in experi¬ 
ments, when-a new stimulus, which later becomes capable of calling out 
the same association reflex, is added, during the period of incomplete 
differentiation, to the stimulus which calls out the. inculcated association 
reflex. 

In these cases, concatenation of association reflexes, which establishes 
their dependence one on the other, is transferred to incidental stimuli 
varied in character and associated with each other by contiguity. We 
have examples of such concatenation of association reflexes in other cases 
also, for instance in the execution of the same movement when we count 
one, two, three, etc. 

In investigating speech, we often encounter phenomena referable to 
this concatenation of reflexes by contiguity. 

In laboratory experiments, we can cause two different external stimuli 
to be associated, in the same individual, by means of the primary electro- 
cutaneous stimulation, into two different association reflexes. Thus, for 
instance, we can inculcate an association reflex in one foot to a given sound- 
stimulus and an association reflex in the other foot to a different sound- 
stimulus. 

Experiments of this kind in our laboratory (Dr. Zhmichov) prove the 
possibility of connecting up different association reflexes evoked by 
different stimuli provided that there is a definite sequence of stimuli, and 
this, as we know, occurs at every step in life. 

In complex speech movements and also in complex actions, the element 
which connects motor reflexes produced by different stimuli is the biological 
needs of the organism, which determine the direction and character 
of complex speech movements and complex actions, and lead to 
the production of a series of association-motor and other association 
reflexes. 

We find such a phenomenon, for instance in all complex movements 
performed during the playing of instruments, during reading aloud, during 
dancing movements, in habitual speech movements such as the pro¬ 
nouncing of the words of a familiar song, in the execution of complex 
actions, etc. 

In a word, life affords countless examples of how, under the influence 
of biological need, one movement, which we are justified in regarding not 
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only as an association reflex, but also as a stimulus, is followed by another 
movement, then by the third, and so on. 

Phenomena of concatenation prove that every external reaction is con¬ 
nected, that is, enters into dependent relations, not only with that reflex 
associated with the primary stimulus evoking it, but also with each pre¬ 
ceding stimulus which becomes connected with the associative stimulus. 
This principle obtains in respect of all reactions, not only external but also 
internal. 

The same is true of so-called personal actions, for instance acts of 
defence, of aggression, or of imitation. 

Here we have the origin of obsessional actions, which are symbolic 
in character and arise on the slightest provocation, and also of 
obsessional imitation (echopraxia), both of which may be observed in 
neurotics. 

Freud’s doctrine of “ strangulation of affects ” (Einklemmung der 
Affekte ) and their transference from one “ psychic ” content to another, a 
doctrine which Schultz 1 regards as “ the cornerstone of the Freudian 
system,” harmonises with these data. 

Anyhow, the mimico-somatic reaction, like every reaction, is a result 
of the energic process which begins from some area of the receptive 
surface through external or internal stimulation exciting movement of the 
nervous current in the sympathic ganglia in the central apparatus, where 
the current revives previous processes through reproduction, consequently 
through a repeated excitation of the appropriate nerves, and is then trans¬ 
mitted to the periphery where it produces a certain effect expressed either 
in external muscular contractions or secretory phenomena ; or in inner 
muscular contractions or inner secretion. 

This energic process is bound up with the expenditure of the stored 
energy of the central and peripheral neurons and this energy is replenished 
chiefly by the supply of nutritive material to the centres by means of the 
circulation of the blood and the lymph. 

Muscular movements and secretion are, in turn, accompanied by 
stimulation of receptive nervous apparatus inlaid in the appropriate organs 
and excite a fresh nervous current directed towards the central organs, 
where, in the case of external movements, it promotes origination of the 
so-called circular reaction, but, in the case of inner reaction on the part 
of the heart, the vessels, respiration, inner movements, and inner secretion, 
it leads to the renewal and support of the same reaction for a considerable 
time. 

The subjective process accompanying this inner somatic reaction is 
called feeling, but we prefer to use the term “ temper,” as equally applic¬ 
able to the subjective and the objective process. 

The mimico-somatic reaction referred to above may be sthenic or asthenic 
in character. In the first case, it is a positive mimico-somatic reaction ; 
in the second, a negative. But there may be reactions partly sthenic and 
1 Zeitschr. f. ong. Psychologie, II, p. 44. 
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partly asthenic, or mixed. There is reason to believe that there is, 
in general, a great variety of mimico-somatic reactions difficult to 
distinguish physiologically, but each of which is characterised by a special 
set and by peculiar changes bound up with the activity of the endocrine 
glands. 1 

The character of this set is conditioned not only by difference in the 
mimico-somatic reaction, but also by various associations of the given 
reaction with external stimuli. Thus, the state of alarm caused by fear 
of persecutors and that arising from the possibility of adultery on the 
part of the husband differ not so much in the character of the reaction, as 
in their connection with certain external conditions and the association- 
reflex processes corresponding to these conditions. 

A mimico-somatic reflex, like all other reflexes, originates and runs 
its course. The difference between an ordinary motor reaction and a 
mimico-somatic reaction consists, however, in the fact that the latter is 
more lasting and spends itself only gradually. Although a mimico-somatic 
reaction is spent more slowly than any other reaction, still it is inevitably 
spent unless inhibited by some conditions, whether external or internal 
stimuli. But an inhibited mimico-somatic reaction may be revived under 
the influences of an external stimulus. 

It must be noted here that all external stimuli, when exciting the 
receptive apparatus, necessarily lead not only to an external muscular or 
secretory reaction, but also to a mimico-somatic reaction of a certain 
degree. 

Ultimately, every external and internal stimulus, in accordance with 
its character and intensity, produces, in addition to a special motor or 
secretory reaction, a general mimico-somatic tonus and a general sthenic 
and asthenic influence on the whole organism, as well as on the organ 
stimulated or operative. 

Thus, stimuli, when acting on the appropriate organs and evoking a 
reflex in dependence on the character and intensity of the stimuli, exert, 
at the same time, a general exciting (sthenic) influence or a general depress¬ 
ing (asthenic) influence. Every organ apparently has certain limits—the 
optimum in regard to the intensity of the stimulus and the duration of its 
application. Within these limits, the given stimulus acts sthenically. 
Besides, the replacement of one stimulus by another is of great importance 
as regards sthenic influence. 

Lastly, the general state of the organism as also of the organ stimulated— 
a state conditioned by preceding influences—is not without significance. 
It is clear to every one that a stimulus which usually acts sthenically may 
act asthenically on an organ previously fatigued, and vice versa. 

Thus, every external stimulus produces, in addition to a local influence 
on the receptive apparatus, also a general influence sthenic or asthenic in 
character, and, here too, there is nothing absolute or unconditional in 

1 In investigations made on the respiratory reaction during various mimico- 
somatic states, we have, for instance, revealed a number of its peculiarities. 
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respect of these general influences, for one and the same external stimulus 
may, according to the state of the organism, exert at one time a sthenic, and 
at another an asthenic, influence. 

It is perfectly comprehensible that these data are equally applicable 
to the receptive organs and those organs which exeeute work, for work 
itself, for instance museular work, is invariably bound up with a eertain 
stimulation arising from muscular contraction and from meehanical 
stimulation of the ligamental apparatus and of the joints. 

In a word, every external and internal stimulus influences not only 
the appropriate organ, but diffuses to other organs, such as the muscular 
apparatus, the cardio-vascular and respiratory systems, the glands ineluding 
the endoerine, and the nervous system. So local stimulations exert a 
general influence, whieh, as has been mentioned, may be sthenic or asthenic 
according to the character and intensity of the stimuli. 

Experiments made by Fere 1 may be adduced to prove the sthenic and 
asthenie influence of external stimuli on other activities. We shall take 
only those whieh refer to sound-stimulations. His collaborator, Marie 
Jaell, investigating the role of various stimuli ineluding sounds, arranged 
her experiments thus : 

Fere—a man “ without an ear for musie ”—was required to lift a weight 
of three kilograms with his middle finger and to repeat this action at 
certain intervals to the point of exhaustion. The ergograph was employed 
in the experiment. It transpired that, under the influence of certain 
sound-stimuli, the weight seemed comparatively light to him and he could 
lift it a larger number of times in sueeession. Under the influence of 
other sound-stimuli, contrary results were obtained. Thus, the hand, as 
it were, distinguished the sounds in their influence on the museular 
apparatus, while the brain was ineapable of doing so. 

Further investigations on the same person show that consonant intervals 
(octave, fifth, third) increase museular energy, while dissonant intervals 
decrease it. The difference in the influence of perfeet and imperfect fifths 
is particularly striking. So, under the influence of the perfect fifth 
(A-E), Fere eould lift the weight 850 times in 16 experiments. This 
corresponds to lifting one kilogram to a height of 112 metres ; but, under 
the influence of the imperfect fifth (A-E flat), he could lift the weight 
not more than 50 times. This corresponds to lifting one kilogram to 
a height of 7 metres. Thus, a difference of a semitone in the one 
direction makes a strong man weak and, in the other direction, a 
weak man strong. 

The exciting and depressing influences of music on the motor sphere 
have long been known. Every one is familiar with the faet that a funeral 
mareh produces a depressed state and slow gait, while a dashing march 
produces the opposite effeet, and light pieces played in a major key ineite 
us to dance. We know that, in regard to the influence of music on move¬ 
ment, the sequence of tones also is not indifferent. Thus, for instance, in 
1 See Fere : Travail et plaisir, Paris. 
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alternating a perfect second (A-B) and a diminished second (A-B flat), 
Fere performed the following work expressed in metre-kilograms : 

Series i .19 kgs. Series 2 . . 1-4 kgs. 

,, 3 * 26 , , ,, 4 * 

,, 5 . . 31 ,, ,, 6 . . o-6 ,, 

Further, we have seen how depressingly the imperfect fifth (A--E flat) 
acted. But, after 32 experiments with a fourth (A-D), it became possible, 
with a fifth, to perform, in the course of 5 minutes, work of 44 metre- 
kilograms (260 liftings). 

It is perfectly comprehensible that the general state of the organism 
expressed in fatigue or rest influences the result of the experiment. Thus, 
one and the same F minor chord from Beethoven’s sonata proved in one 
case stimulating, in another, depressing. 

Experiments in the sthenic and asthenic influence of music on muscular 
work have been made in my laboratory by Dr. Spirtov. But the above 
figures are striking in any case. Therefore, at my suggestion, the results 
were experimentally checked by L. L. Vasilyev in the reflexological 
laboratory supervised by me. 

In general, we must say that the work of M. Jaell and Fere must be 
corrected in certain details, although their fundamental contentions must 
be admitted. Their results, on being checked, prove to be less striking, 
and if M. Jaell’s results are striking, this may be accounted for by the 
influence of suggestion and auto-suggestion during the experiments, the 
aim of which was apparently known to the subject. 


CHAPTER XLV 


The principle of individuality. The part played by the constitution. The influence 
of education and habit. Sthenic and asthenic reactions become bound up with a 
certain set of the motor apparatus.. The significance of individual conditions. 

T HE world is. constructed in the form of elosed systems whieh are 
individualities. Each individuality may differ in complexity, hut 
always represents a eertain harmon} of parts, has its configuration, 
and is characterised by relative stability of system. Individuality ascends 
from the simplest to the eomplex : the electron, the atom, the moleeule, the 
erystal, the organism, the community, the planetary world, the universe 
are each an individuality. Harmony of parts is the basis of individuality, 
and, therefore, the harmony of the universe is, in its way, a harmony of the 
parts of a large organism, a harmony based on correlation, interaction of 
parts. Every person is, in turn, individual and depends, on the one 
hand, on individual conditions of heredity and on inherited constitution 
and, on the other, on individual conditions of education and life experience 
in the soeial environment. As a result of these faetors individual characters 
are created. Reactions to external stimuli here acquire a special individual 
character in the person. 

It is necessary to take into aeeount, in regard to sthenic or asthenic 
influences, the significance of individual conditions, as well as of con¬ 
ditions of education and habit. These conditions play a role here just as 
in other cases. In this respect, we must keep in mind the endless variety 
of conditions favourable and unfavourable to a certain activity. Some¬ 
times, in this case, a peculiar set in work to a definite stimulus influence is 
observed. Thus, “ one is ineited to work when certain areas of the skin 
are rubbed ; another, by looking at a bright object, as was the case with 
Haydn, who looked at a diamond when he worked ; a third, by a certain 
colour, a musical fragment; lastly, by smells, as with Schiller, who kept 
rotten apples in the drawer of his desk.” 1 

Here we are really concerned with the role of external stimuli in regard 
to a general reaction evoked in the form of an association reflex in the given 
individual; and, consequently, neither the duration nor the intensity of 
this general reaction depends directly on the duration and character of the 
stimulus. 

Thus, the stimulation of the reeeptive organ may not exert a particularly 
significant influence on the reeeptive organ, but, by exeiting a sthenic or an 
asthenic reflex, which has been inculcated by individual experience, it 
may evoke an intense reaction of some kind or other. In addition to the 
examples adduced above, we may indicate the sound of a toesin, which 
causes general unrest, a funeral march which acts depressingly, and, lastly, 
a dinner-bell, which arouses a general sthenic reflex in all those even 
moderately hungry, notwithstanding the faet that these sounds of them¬ 
selves, that is, originally, did not produce sueh a reaction. 

1 Many examples of this kind may be found in S. O. Grusenberg’s book : 
Geny i tvortchestvo (Genius and Creativeness), Leningrad, 1924. Published P. P. 
Soikin, 
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Then, we must note that both the local and the general sthenic and 
asthenic reactions become connected, in the course of life, with a special 
attitude of motor-reflexes to external stimuli, for all sthenic stimuli excite 
the motor apparatus and so evoke a tendency to aggressive acts directed 
towards the possible retention and prolongation of the sthenic stimulus, 
and, on the contrary, all asthenic stimuli either depress the motor apparatus 
or evoke a tendency to defensive movements directed towards the possible 
elimination, weakening, or curtailing of the asthenic stimulus. 1 It is clear 
that, in this way, the attitude of the organism, too, to external stimuli of 
various kinds is determined. It must, however, be noted here that both 
sthenic and asthenic reactions depend, to a considerable extent, on the 
conditions of education. 

Further, it must be observed that inner stimuli (from the surface of 
the gastro-intestinal canal, the cardio-vascular system, the lungs, the 
muscles, the uro-genital organs, etc.) excite general sthenic, as easily as 
local sthenic, reactions, both of which reactions may develop not only 
directly, but also in the form of an association reflex. It is clear from 
this that these reactions, which are excited by stimulations of internal 
organs, may also serve as stimuli to certain actions, which, in some cases, 
effect the removal or amelioration of the asthenic state and, in others, 
the prolongation and reinforcement of the sthenic state. The establish¬ 
ment of these attitudes determines the interrelation between organism 
and environment, this interrelation being always characterised by 
individual peculiarities. 

Both observation and experiment lead to the conclusion that, in respect 
of association reflexes, we must take into consideration not only the 
environment, but also considerable individual differences in the inherited 
constitution and in other inherited conditions, which exert an influence 
on the speed with which association reflexes are inculcated, as well as on 
the stability of association reflexes established. 

As we know, it is sufficient, in some cases, to present a stimulus suddenly 
to a man unprepared and unadjusted in regard to concentration, and a 
stable association reflex is established, as happens in the case of persons 
unusually impressionable because of unfavourable heredity and other 
conditions. This mode of development of durable association reflexes 
explains the origin of phobias in psychasthenics, 2 the development of 
nervous stammering, of hysterical attacks, and even of epilepsy. The 
so-called traumatic and other neuroses in impressionable children and in 
adults are conditioned precisely by the suddenness of some stimulus 
which causes a nervous shock, as we have discussed above. In these 
cases, the association reflex forces its way directly, that is, ignoring 
concentration, into the mimico-somatic sphere, the endocrine organs 
participating, and, consequently, is fixed with extraordinary ease. 

1 V. Bechterev : Objective Psychology, 2nd pt., St. Petersburg. 

2 V. Bechterev : Obsessional Phobias and their Treatment—Russky Vratch, 
no. 14, 1915. Also his Development of Phobias, etc .—Obozrenie Psychiatrii, 1917. 
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On the other hand, there are persons who are, in general, not easily 
influenced by certain external stimuli and, consequently, the inculcation 
of certain association reflexes is difficult in their case. 

Thus, we have, as it were, two extreme poles of impressionability 
among human beings. Laboratory experiment shows the same. We have 
already said that there are cases in which it is sufficient to evoke an 
ordinary reflex under special experimental conditions and in one associa¬ 
tion with another external stimulus not exciting an ordinary reflex, and 
this stimulus immediately becomes a source of excitation of an association 
reflex, a source so real that no inhibition occurs on repeated application 
of the same stimulus, and so we are forced to have recourse to artificial 
methods of inhibition. 

On the other hand, there are cases in which the inculcation of association 
reflexes encounters great difficulties and an unusually large number of 
associations of the two stimuli are required to establish and fix an associa¬ 
tion reflex. In some cases, we come across a remarkable set towards 
inhibition of association reflexes. There is reason to think that, here too, 
we have a special state of individuality, the reason for this state being 
hidden in unfavourable previous influences or in special hereditary or 
constitutional conditions. 

In explicating the problem of the individual peculiarities of an organism, 
it must be noted that the very character of the stimulus often gives rise 
to unequal conditions in respect of the inculcation of higher or association 
reflexes. Thus, some influences are, generally speaking, unusually quick 
in evoking a durable association reflex, while other influences do not 
develop an association reflex so quickly, and the latter reflex, when 
inculcated, may be much less durable. Comparison of the influences of 
stimuli of light and sound shows that sound-stimuli, as a rule, produce 
an association reflex more quickly than do light-stimuli, and the reflex 
is in the first case more durable than in the second. But it is possible 
that, in this respect, the individual type of the given person (auditory, 
visual, etc.) is not without significance. 

To conclude the discussion of conformity to law in the phenomena of 
association reflexes, it transpires that man, as an agent, is no exception 
to the correlation or dependence which prevails throughout both in¬ 
animate and animate nature, a conclusion which may be expected when 
the person is observed from the objective, bio-social standpoint. General 
cosmic laws are applicable equally to phenomena of the physico-chemical 
order and to those of the organic and super-organic worlds, including the 
correlative activity of man. 1 

1 What has been said above does not exhaust all conformity to laws in the 
development and manifestations of association reflexes. Other correlations, 
for instance the subsequent influence of each stimulation on the development of 
association reflexes and the dependence of the duration of the latent period of the 
reflex on influences of inhibition and excitation, etc., are indicated here. But these 
more particular correlations are really developments of the same general principles, 
and this does not at all decrease their special significance for reflexology' as a science. 


CHAPTER XLVI 


Correlations between objective data and subjective experiences. Interrelations between 
human reflexology and subjective psychology. The empirical theory of external 
impressions. 

I T is necessary to touch here on the problem of the correlation 
between the objective data studied by reflexology and those sub¬ 
jective experiences dealt with in subjective psychology. But here 
we shall be as brief as possible, as it will be sufficient to confine ourselves 
to more or less general data. 

Already when human reflexology was being established as a special 
science studying personality objectively, we relegated to the subjective 
method a sphere of investigations carried out on himself by the experi¬ 
menter or the subject of experiment by means of the method of self¬ 
observation checked against objective data. We deny the right of 
subjectivist psychologists indiscriminately to extend, by using analogy 
with themselves, the conclusions of their self-observation to the subjective 
world of others and particularly to the subjective world of children, of 
psychopaths, and of animals. But as reflexology aims chiefly at the study 
of the objective manifestations of human personality, it is clear that, in 
this way, the parallel study on oneself of both aspects of human personality 
is possible, 1 the more so as reflexology investigates subjective experiences 
too from the standpoint of unexpressed reflexes. In this direction we 
may go further and speak of the possible, even the inevitable, future 
structure of reflexology, which will embrace the special investigation of 
subjective phenomena as unexpressed association reflexes verbally 
accountable, but it is perfectly comprehensible that, in this case, there 
must be appropriate procedure in investigations of this kind. But as 
the time is not yet ripe, we shall confine ourselves for the present to the 
more general pertinent data. 

We must not overlook the fact that the earlier subjective psychology 
found no correspondence with the material aspect of the activity of the 
brain, which was regarded as consisting of cells and their projections, 
while the psychic process was regarded as a temporal sequence. However, 
as soon as we adopt the standpoint of movement of energy in the form 
of a nervous current externally manifested in the form of various reflexes, 
and internally, that is in oneself, characterised under certain conditions 
by so-called conscious phenomena, the correlation between subjective 
processes and objective manifestations in the form of association reflexes 
must appear in a different light. 

Here it is necessary to note that even the initial and fundamental 
process of association-reflex activity, a process concerned with the 

1 Guided by this principle, I and Dr. Shumkov, working in collaboration, have 
recently investigated the reflex of alertness (Address to the Congress of Pedology, 
Experimental Pedagogics, and Psychoneurology, January, 1924) by the application 
of the autognostic method, by which the subject of experiment investigates on himself 
subjective phenomena in antithesis to objective. 
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acquisition of reflexes conditioned by certain external or internal influences 
—a topic to which we have already referred, does not dispense with 
association reflexes. Those subjective processes which are called per¬ 
ception cannot be at present explained without the participation of 
personal experience and without having recourse to the theory of reflexes. 
Indeed, all recent investigations in the sphere of the physiology of the 
receptive organs lead decisively to the predominance of the empirical 
theory initiated by Helmholtz’s work and supplemented by W. Wundt’s 
investigations and by those of other and more recent writers. 

Wundt definitely opposed the view that the sensitivity of the retina 
is the basis of the visual process. He espoused the view that every stimula¬ 
tion of the retina evokes a nerve reflex which may associate with other 
reflexes traversing the same cerebral areas. According to Wundt, the 
chief role in visual perception is played by motor sensations which 
determine not only dimension, but also distance, and localisation in 
space. 

According to Bourdon, the most elementary data of size and form are 
also determined by motor processes. In respect of the size of an object, 
the projection of an object means nothing unless the eyes explore the 
various parts of the object, unless the distance is determined, and unless 
we have an idea of the absolute size. The image on the retina is only the 
point from which motor processes originate. Indeed, this writer is less 
categorical in respect of form, for, while admitting the participation of 
muscular and tactual sensations, he finds them too imperfectly differen¬ 
tiated to give precision. Consequently, he consigns the chief role to the 
retina. But Mach’s experiments do not harmonise with the latter view. 

As a matter of fact, it is sufficient to turn letters or photographs upside 
down, and we have difficulty in recognising them. Obviously, it is not 
the retina which is involved, but those motor-reflexive processes which 
are associated with retinal stimulation. 

Nuel’s 1 views are still more decisive. He explains visual process 
without having recourse to self-observation or even to psychological 
terms, for which he substitutes the terms “ light-reception,” “ light- 
reaction,” etc. Finally, his view confirms the role of motor processes in 
the act of vision. For him the visual act is constituted of reactions, partly 
simple eye-reactions, partly somatic or cerebral reactions. The former 
modify the latter and, therefore, may be regarded as acting on the per¬ 
ception of distance, size, relief, etc., the conscious data being produced 
by the cerebral reaction alone, with participation of an associative process. 

It is necessary to note that experiments made after operation on those 
blind from birth decidedly favour the empirical theory. Those operated 
on distinguish a circle from a square, but they cannot denote the difference 
either verbally or by gesticulation. Hirschberg showed a knife, a fork, and 
a spoon to a man blind from birth who had been operated on. He 
examined these objects attentively, indicated the colours correctly, but 

1 Dr. Nuel : La vision, 1904. 
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could not describe the objects, and could not indicate the significance of 
these objects which he had held in his hand so often. 1 

In UthofF’s experiments, 2 the man operated on, when shown two or 
more objects, was absolutely incapable of estimating, by vision alone, the 
difference in their size. Neither could he indicate with his hands the size 
of an object placed before him. Only on the eighth day after restoration 
of vision could he attempt to determine which of two apples given him 
was larger and which smaller. Determination of thickness came still later. 

Fidele, dilating on the phylogenetic development of vision, completely 
discards introspective data. He begins by describing heliotropism in the 
lower animals, discusses dermatotropism, and passes on to the special 
reactions of the eye and the gradual development of this organ. He then 
deals with the general somatic reactions consisting of simple reactions and 
of icono-reactions ( icono-reactions ), accompanied by nicer discrimination 
of the details of an object. 

Then, touching on the direction of human vision, he holds that photc- 
reactions are most perfect only in the layer of cones in the yellow spot 
(macula lutea) and comes to the conclusion that progressive adaptation 
of the organ modifies the primitive mechanism in such a way that now a 
movement which turns the retina to the object occurs as the first effect 
of a reaction which is not macular. This supplementary mechanism 
consists of fixation movements of the body, the head, and the eyes, but the 
ocular effect, developing gradually, replaces all others. An analogous 
process occurs in the establishment of binocular vision. 3 4 It must be 
remarked that observations of new-born infants in our Pedological 
Institute leave no doubt that a light-stimulus from a lamp lit at the side 
of the eye, so that the light falls on the peripheral areas of the retina, 
produces in the new-born infant a slow and interrupted (ladder reaction) 
turning of the eyes towards the light and simultaneous turning of the 
head. Obviously, the stimulus which leads to the side-turning of the 
eyes issues from the peripheral retinal areas opposite the light. 

As regards audition, the explication of its function from the view¬ 
point of the empirical theory has not advanced to the same extent, I 
regret to say, but at present the old theory of resonance is being sub¬ 
jected to severe criticism and it also is being replaced by the doctrine of 
reactive process. 

Hermann’s 1 pioneer attempt to replace mechanical resonators by organs 
capable of adaptation to vibrations of a certain rhythm has been already 

1 Bourdon : La perception visuelle de Vcspacc, 1902, p. 382. 

2 Bourdon : loc. cit., p. 376. 

3 A more detailed account of the older literature concerning the empirical 
theory may be found in my papers, which have appeared also in separate editions : 
The Theory of Our Conception of Space (St. Petersburg, edited separately, and also 
in Vestnik Psychiatrii) and The Significance of the Organs of Equilibrium in the 
Formation of Conceptions of Space (edited separately and in Nevrologitchesky 
Vestnik). 

4 Hermann : Zur Lehre von der Klangicahrnehmung — Pfliigers Arch., Bd. 56. 
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abandoned, and now audition also has been reduced to a nervous 
process. 

It is thought that the organ of Corti has no specific function, but 
that it distinguishes sounds in respect of the changes which they produce 
in the whole organ. 

According to some writers (Ewald), 1 the distinction depends on the 
transverse propagation of waves in the organ of Corti ; according to others 
(Meyer), 2 it depends on the number of nerve endings stimulated. 

According to Bonnier, 3 there are complex changes in all the media of 
the auditory apparatus from the tympanic membrane to the round window, 
which forms “ tin appareil enregistreur .” Later investigations disclose that 
the tympanic membrane is even accommodative in function. We shall 
not discuss other views and more recent investigations relevant in this 
respect. 4 Thus, we are concerned here with transformation of these 
stimulations into a certain form which some regard as concussion, others 
as pressure on the auditory nerve. 

Although this empirical theory of audition is still insufficiently eluci¬ 
dated, it is certainly developing along the same lines as the theory of vision 
and reduces auditory functions to nervous reflexes, which, in the form of 
movements of the car and head, are produced by sound-waves. 

Needless to say, processes of touch, taste, and smell may easily be 
reduced to reflexes evoked by appropriate stimuli. In any case, the early 
development of touch, taste, and smell is most intimately associated with 
reflexive movements of the receptive organs. 

It is clear from this that the functions of all the receptive organs, 
such as those of vision, audition, smell, taste, and touch, arc based on 
reflexive processes, and, as we have already stated, processes of seeing, 
hearing, smelling, tasting, touching are merely a number of orientation 
association reflexes. In my book, Objective Psychology, I touch also on 
the determination of spatial and temporal relations 5 from the standpoint of 
motor reflexes which are intimately associated with the receptive organs, 
and, consequently, I refer the interested reader to the work mentioned. 6 

We conclude this chapter by an extract from a work of Meumann’s, who 

1 Ewald: Zur Physiologie d. Labyrinthes—PJliigers Arch., 1899. 

2 AI. Meyer : Uber die Tonversclvnelzung u. die Theorie d. Consonnanz.—Zeitsch 
f. Psych. it. Phys. d. Sinnesorganc, Bd. XVIII. 

3 P. Bonnier : L'audition, 1901, p. 125. 

' Translators’ note : See Wheeler : The Science of Psychology, pp. 409-412, 
jarrolds, London, 1931. 

5 The problems mentioned arc more fully discussed in the German and French 
editions of Objective Psychology. These editions are more recent. 

6 Goldstein’s latest and interesting investigations ( Zeitschr. f. d. ges. Near. u. 
Psych., 1918) show that : (a) the localisation of tactual stimuli (extension, distance, 
and form), ( b ) the position of the limbs, (c) “ local signs,” and (d) even the capacity 
to execute movements independently and without looking depend on loss of the 
capacity to reproduce visual pictures (so-called images), while vision itself is 
retained. Concerning the determination of spatial relations, sec also W. Woer- 
kom’s paper : fount, de Psych., nos. S-9, 1921. 
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could not overlook this problem in discussing experimental pedagogics : 
“ As regards our receptive activity when we have sensations, general 
psychology emphasises the fact that all our sensory organs are supplied 
with motor apparatus and that each sensory organ is most efficient in 
providing us with knowledge of the external world only when its perceptions 
are associated with movements. A completely immobile eye would pro¬ 
vide us with a much less perfect idea of the spatial world than a mobile 
eyes does ; the immobile skin of our body provides us with fewer and 
less precise percepts than does a mobile organ of touch ; the ear, as a 
result of head movements not only in the direction of the source of a 
sound, but also in the opposite direction, makes possible a nicer localisation 
of sound. 

Thus, in regard to the three main forms of sensation, we may speak of 
three main sensory-motor ways of acquiring knowledge through our 
receptive organs. These ways are : the tactual-motor, the auditory-motor, 
and the visual-motor.” 1 

1 Meumann : Vorlesungen iiber experimentelle Pddagogik, Leipzig, 1911, Bd. I, 
S.201. 


CHAPTER XLVII 


The significance of the inhibition of associative processes for perception. The coincidence 
of thresholds of association reflexes with thresholds of sensation. The antithesis 
between conscious phenomena and the external manifestations of association-reflex 
activity. Experimental data in support of this thesis. 

W HEN we speak of perception as a subjective process, we must 
keep in view not only the special tension of the activity of 
cerebral centres, as we observe, for instance, in concentration 
as a dominant process, but also, at the same time, processes of inhibition 
of other association reflexes. We know, on the other hand, that every 
impediment to, or inhibition of, association reflexes in respect of their 
external manifestations is accompanied by enhancement of the subjective 
state, 1 while the unimpeded discharge of association reflexes leads to 
weakening or even elimination of conscious or subjective phenomena. 

And if this is so, we can make the following supposition : we have a 
number of stimuli acting on our cutaneous surface, on our eyes, ears, and 
other receptive organs, and exciting the appropriate subjective states, that 
is, sensations and ideas, while the motor and other association reflexes are, 
as a result of inhibition, not manifested to their full extent. Thus, we are 
perfectly justified in assuming, as we have said above, that we have here 
inhibited association reflexes which were originally manifested in their 
usual form of motor association reflexes, but were later inhibited in respect 
of their external manifestation. In the course of life, many association 
reflexes orginallv evoked are later almost completely inhibited. Indeed, 
if we observe a new-born infant, we shall be struck by the multitude of 
movements he performs every minute, each external stimulus evoking 
in him a number of various movements. 

Thus, stimulation even by moderate light causes, in the infant, a 
marked half-closing of the eyes, a number of grimaces, and also movements 
of the head and limbs. Obviously, these are reflexes which, as a result 
both of the development of the process of concentration and of the strength¬ 
ening of inhibitory influences in respect of muscular contraction, are 
inhibited in the course of time. 

The same holds good of other external stimulations which, in infancy, 
evoke a large number of various reflex movements, which are later sup¬ 
pressed. These reflexes are evoked, however, only when the infant is not 
engaged in sucking the breast, for sucking is a real dominant in the infant 
and counteracts the manifestation of other reflexes by suppressing them. 

From the middle of the second to the middle of the third month 
approximately, visual and auditory concentration, which is a dominant 
repressing all other reflexes, becomes possible. This suppression of reflex 
movements promotes the greater intensity and distinctness of subjective 
states. Thus, it is clear that also in adults such stimulations of the receptive 

1 Intense subjective experiences under the influence of hypnotic suggestions 
(for instance, in the form of suggested hallucinations) and during ordinary sleep 
(in the form of dreams) are also bound up with inhibition of movement. 

- r. 385 


HUMAN REFLEXOLOGY 


386 

organs as produce appropriate sensations and ideas are conditioned by 
enhanced excitation of those cortical centres which are activated, and by 
concomitant inhibition of other reflexes, as we observe in concentration. 

That this holds in actual life is proved by the fact that all pathological 
enhancement of reflexive excitability is immediately accompanied by 
the development of reflexes in response to such ordinary stimulations of 
the receptive organs as do not usually produce reflexes. This increase of 
reflexive excitability may also be produced artificially and with the same 
results, for example by strychnine poisoning. Here there is no question 
of increase in the intensity of sensations. At least, in these cases, the 
subjects do not complain of hyperesthesia and intense sensations. 

Facts of another order showy on the other hand, that motor discharge 
weakens the intensity of sensation. Every one knows, for example, that 
w-hen we have knocked our fingers against something, w’e repeatedly shake 
our fingers in the air and thus doubtlessly ease the pain. 

Everything said above forces us to admit that our subjective states, in the 
forms of sensations and ideas, are conditioned by concentrated excitation 
of a certain centre—this excitation having been established in life experi¬ 
ence-—and by inhibition of other association reflexes. 

So we see that even the explication of processes of subjective perception 
is impossible unless we admit concentrated excitation of appropriate 
cortical centres and inhibition of association-reflex processes in regard to 
all other stimulations. In other words, subjective processes of perception 
may be correctly explained only from the view-point of association 
reflexes evoked by external stimulation of the receptive organs. 

We have said above that, from the standpoint of reflexology, the objective 
and the subjective aspects in association-reflex processes accompanied by 
reciprocation of energy stand in a certain interrelation with each other. 
To elucidate this interrelation, we shall dilate on the data bearing on 
the so-called thresholds of sensation. As w r e know, subjective psychology 
has established, on the basis of experiments in which external stimuli were 
applied, a minimal threshold as a measure of sensation. It has been proved 
by experiments in my laboratory that a minimal threshold can be deter¬ 
mined for the association reflex also. It is sufficient, for this purpose, to 
inculcate an association reflex to some stimulation of an organ, and after 
this association reflex has been inculcated, the intensity of the associative 
stimulus may be decreased without eliminating or even weakening the 
reflex. However, this decrease may proceed only up to a certain minimum, 
after which further decrease will not be accompanied by production of 
the association reflex. 

That minimal limit at which the association reflex can still be 
evoked we call the minimal or low r est threshold of the association reflex. 
By investigating this lowest threshold of the association reflex on oneself it 
may be seen that it approximately corresponds to the minimal threshold of 
sensation. 

In cases of electro-cutaneous stimulation, however, we found that the 
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objective differentiation of the association reflex proved nicer than the 
subjective and that the minimal stimulus evoking the association reflex 
proved to be unperceived (Krotkova and Tchegodayeva). 

Further, it transpired from investigations made in my laboratory that 
differentiation of an association reflex in response to light-stimuli of 
diff erent intensities may be carried to a limit corresponding to the differ¬ 
ence limen of sensation (Dr. Molotkov). Lastly, topographical differentia¬ 
tion of an association reflex in response to cutaneous stimulations of touch 
may be carried to limits corresponding to Weber’s tactual circles so-called 
(Dr. Israelson). This method, as well as other methods, of producing 
association reflexes may be used, by the way, not only for the detection of 
simulation of cutaneous anesthesia and disturbances in the activity of the 
receptive organs in general, but also for the detection of aggravation of 
such conditions. I have discussed this in detail in a special paper. 1 
Lastly, what we have above called concentration and what in the physio¬ 
logical sense must be understood as a dominant is characterised in its 
subjective manifestation by the process of attention. The dominant is an 
expression of physiological tension of one centre with suppression of other 
centres—a tension which attracts co-excitations from neighbouring areas 
and, consequently, directs the course of the cerebral processes. This 
explains the determining tendencies discussed in subjective psychology, 
tendencies which the Wurzburg school describes. It is clear from this 
that reflexology by no means identifies itself with association psychology, 
as some psychologists erroneously assume. 

In the above cases there is, obviously, greater or lesser coincidence of 
objective phenomena, in the form of association reflexes, with subjective 
data discovered by self-observation. 

However, is there, in every case, justification for speaking of interrela¬ 
tion between objective and subjective phenomena ? It transpires that this 
interrelation is somewhat different under certain conditions of association- 
reflex activity and requires explanation. 

Just as our sensations may be regarded as phenomena resulting from 
concentrated excitation of a cortical area when reflexes are, at the same time, 
inhibited, so also we are justified in regarding all other subjective states 
as a result of concentrated excitation of the appropriate areas, when 
motor and other association reflexes are, at the same time, inhibited. 
Indeed, we have already seen that all association-reflex processes which 
discharge quickly in the form of movement are not accompanied by 
conscious, or at least intense, inner states. On the contrary, processes of 
excitation accompanied by inhibition of movement are inevitably accom¬ 
panied by intense conscious or subjective states. This is precisely the 
case when intense mental activity or some difficult, though possible, 

1 V. Bechterev : The Application of the Method of Association-motor Reflexes in 
the Investigation of Simulation—Russky Vratch, no. 14, 1912. This method of 
investigating simulation was granted the highest award at the Dresden Physio¬ 
logical Exhibition. 
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mechanical work is being performed. Every one knows that if work is 
performed with attention, consequently consciously, it proceeds with 
great difficulty and comparatively slowly, while the same work performed 
without attention, consequently automatically, proceeds both more easily 
and more quickly. 

Obviously, in these cases there is a disproportion between the conscious 
or subjective process and the objective process. The more conscious an 
activity is, the more the manifestation of the work is inhibited, and vice 
versa. But work is a reflex. Thus, it is clear that inhibition of reflexes 
with simultaneous excitation of a centre is accompanied by heightened 
consciousness, and vice versa. 

Consequently, in association-reflex activity wc are concerned with a 
process in which the external manifestations conditioned by the movement 
of the nervous current may come to proponderate over inner or conscious 
phenomena and, on the contrary, in other cases, inner or conscious 
phenomena may come to preponderate in intensity over various external 
manifestations. 

It follows from this that we have here one and the same phenomenon in 
the form of movement of energy, in one case the external process being 
more marked at the expense of the intensity of the inner or subjective or 
“ psychic ” process ; in another case, the inner or “ psychic ” process 
being more marked at the expense of the manifestation and speed of the 
external motor process. 

Thus, the inhibition of external motor manifestations, when it is simul¬ 
taneous with the excitation of a centre, necessarily leads to intensification 
of consciousness, and vice versa. 

This favours the view that subjective states—including mental pro¬ 
cesses—which are not accompanied by immediate external discharge in 
the form of movements are states which represent the excitation of cortical 
centres, when motor (speech and other) reflexes are externally unexpressed, 
a topic which we have already discussed. 

As a matter of fact, we know that all ideas, thoughts, and, particularly, 
phantasy, which seem exclusively subjective phenomena, are, in fact, 
always accompanied by weak motor, vasomotor, and secretory effects easily 
detectible by means of suitable apparatus. Even a skilful thought-reader 
easily taps these movements and thereby determines the character of the 
thought, notwithstanding the fact that the movements arc usually imper¬ 
ceptible to the thinker himself. 1 Obviously, these movements are, in a 
given case, external manifestations of association-reflex activity which are 
impeded and, consequently, reduced to a minimum. 

Thus, we conclude that not only sensations, but also ideas and thoughts, 
are based on excitation of the central organs, this excitation being accom¬ 
panied by inhibition of the motor aspect of association reflexes, which are 
given clear external expression only when the idea or thought passes into 
action. 

1 See TarchanofF : Tchtenie mislei , etc. (Thought Reading, etc.), St. Petersburg. 
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A proof that subjective experiences are bound up with inhibition of 
motor and other nervous impulses, while discharge in movement leads to a 
lowering of consciousness, is afforded by the fact that, for instance in 
the course of mimico-somatic reflexes or emotional states, in which there 
is violent manifestation of motor effects, consciousness is lowered. On 
the contrary, consciousness is enhanced in the same person in a calmer 
state. 

On the other hand, a number of incontrovertible facts show that external 
discharge of internal tension weakens the latter. 'Pears relieve sorrow. 
Confession eases an oppressive psychic state. Penance and remorse 
lighten the burden of guilt. Movements ease pain, etc. 

All of this indicates that development of consciousness is bound up with 
development of processes of excitation, when, simultaneously, external 
movements are inhibited, while abundant and intense movement is 
obviously bound up with a lowering of consciousness, the latter gradually 
increasing pari passu vdth development and reinforcement of inhibitory 
processes. 

In investigating association reflexes inculcated by the method in vogue 
in my laboratory (see above), we have repeatedly come across cases in 
which, in the first stage of the development of an association reflex, 
the subject answered the question why he jerked back his fingers or 
his foot, when in reality these were not stimulated by the current, by saying 
that he nevertheless experienced a shock ; in other words, under these 
conditions, a subjective process arose in the form of a hallucination, but 
disappeared in further experiments according as the motor association 
reflex became automatic. 

'Phis phenomenon of antithesis between the subjective aspect and the 
objective manifestation of association-reflex activity has recently come 
to light in K. N. Kornilov’s investigations. 1 He succeeded in constructing 
a special apparatus—a dynamoscope, which is attached to the chain of 
Hipp’s chronoscopc ; and, consequently, in the investigation of so-called 
reactions, a triple record of the effect obtained—the temporal on the 
chronoscopc, the dynamic and the motor on the dynamoscope—may be 
secured, the motor record indicating the form of the movement made by 
the hand in reacting. 

Four series of experiments were made, with the following results : 
during a reaction performed naturally and without constraint, an exceed¬ 
ingly marked individual difference in respect of expenditure of energy is 
observed among different persons. Thus, one expends less than one 
dynamical unit ; another, under the same conditions, expends 22,500 
dynamical units. This indicates the native passiveness or activeness. 

In precisely the same way, different persons react unequally in respect 
both of speed and intensity ; in other words, a reaction may be weak and 

1 K. Kornilov : The Method of the Application of Physical Energy to the Investi¬ 
gation of Psychical Processes. The Moscow Society of Experimental Psychology. 
19th March, 19x4. Vcstnik Psychologii, IV-V, 19x4. 
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slow, weak and quick, strong and slow, or strong and quick. In so-called 
muscular reaction, in which “ thought ” activity is reduced to the minimum, 
it transpires that the external manifestation of energy reaches its maximum 
when the reaction is briefest, but, as soon as a complication is introduced 
into the experiment, for instance in the form of a “ sensory ” reaction or 
discriminating reaction, a certain quantum of the energy in the external 
manifestation of the reaction begins to be lost, and, at the same time, the 
reaction becomes slower. 

It is clear from this that both tension of thought activity, such as is 
manifested in juridical proceedings, and external manifestation of energy 
are in inverse ratio. The external manifestation of association-reflex 
activity becomes less intense according as thought tension increases, and 
vice versa. 

Even the quality of the thought process influences the amount of energy 
expended in movements. Let us assume that the external manifestation of 
energy during an elementary thought process is equal to 3600 dynamical 
units. As soon as we complicate the thought process, the energy falls to 
2304 units, that is, there is a loss of 1296 dynamical units and, on further 
complication of the thought process, the energy falls to 650 units. 

Here we note another interesting fact. When w T e calculate not the 
absolute, but the relative, decrease of energy during different thought 
processes, it transpires that, notwithstanding difference in the absolute store 
of energy, the same relative quantum of energy is always lost. Thus if, 
during a certain thought process, one expends 78,400 dynamical units, and 
another expends 4100, then, when the thought process is equally compli¬ 
cated for both, the relative decrease of energy is the same in both cases. 
However, it must be remarked that the latter fact has not yet been finally 
verified. The foregoing conclusions clearly accord with everyday observa¬ 
tion. Thus, tense thinking stops all our movements. A man concentrating 
deeply on some problem is immobile. While walking, a man slackens his 
pace proportionally to the tension of his thought, etc. Thus, during a 
thought process, concentrated excitation of a cortical area, when this 
excitation is accompanied by muscular tension in the appropriate receptive 
organs, occurs with more or less complete inhibition of general movements. 
These phenomena, consequently, are explained by the process of dominant- 
formation. 


CHAPTER XLVIII 


Orientation and defence reflexes of the receptive organs. The close correlation in these 
reflexes between subjective and objective phenomena. The correlation between 
more complex association reflexes and associations in the sphere of subjective 
processes. The analysis of phenomena posited by the Wurzburg school. The 
theory of association reflexes makes possible the positing of the correlation between 
complex psychical manifestations and objective processes of cerebral activity. 

W E have already referred to the fact that every moderate 
influence, which affects one of the organs, necessarily excites a 
reflex in the receptive organ, this reflex placing the given organ 
in conditions more favourable to the reception of this influence. 

Reflexes of this kind may, as we have already said, be called orientation 
reflexes of the receptive organs (Diagrams XII-XIX). However, the 



Diagram XII 


This schematic drawing shows how a human being sees. The retinal excitation 
evoked by light travels along the optic nerve (II) through the subcortical external 
geniculate body (cgs) to the retinal area of the cerebral cortex just on the fissura 
calcarina (05). Thence the excitation travels, on the one hand, along the associative 
conductors to the motor area (om) of the occipital lobe of the cerebral cortex, thence 
along the efferent conductors to the area of the anterior corpora quadrigemina 
( cqs ), and through the posterior longitudinal bundle to the nuclei of the cranial 
nerves (VI, IV, III) and thus leads to the correct set of the eye. It travels, on the 
other hand, to the area of concentration in the frontal area of the cortex (C), whence 
it travels along the efferent conductors to the same nerves (VI, IV, III) which 
move the eyes, and produces active direction of the gaze, when there is concentra¬ 
tion on the candle. In this, as in all the other schematic drawings, there is merely 
a representation of the fundamental direction of the nervous current, so as to make 
comprehensible, in the most general manner, the realisation of a reflex and to 
eliminate all other possible movements of the current along other channels. By 
the way, in this diagram, the process which we call a dominant is not represented. 
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excitation of positive orientation reflexes is observable only while the 
influence of the external stimulus is favourable to the organism. In 
the contrary case, a reflex of a different character is evoked in the same 
organ and leads, if possible, to removal or weakening of the external 



Diagram XIII 


This schematic drawing shows how a human being hears. The excitation of 
the organ of Corti is transmitted through the auditory nerve (VIII) and its cerebral 
continuation, which is an auditory conductive path, to the internal geniculate body 
(cgi), and from the latter to the cortical auditory area (a) in the two convolutions 
of Heschl and in the inner area of the superior temporal gyrus. From this area 
the excitation travels, on the one hand, to the motor part (am )—lying at the back 
(near the gyrus angularis)—of the same area whence the efferent paths are directed : 
(i) to the area of the corpora quadrigemina ( cqs ), thence through the posterior 
longitudinal bundle to the nuclei of the cranial nerves (VI, IV, III), and (2) to the 
colliculi inferiores and the lower-lying nuclei which give its set to the auditory 
organ (this latter direction of the current is not represented on this diagram). 
On the other hand, the excitation travels from the auditory area of active con¬ 
centration, C (in the frontal area of the brain), the area whence the efferent con¬ 
ductors lead through the front part of the internal capsule and the cerebral peduncle 
to the nuclei of the same cranial nerves (VI, IV, III). The diagram shows the 
direction of the gaze towards the source of the sound, when there is active concen¬ 
tration on the sound-stimulus. 

influence interfering with the activity of the organ and, if possible, to 
defence of the organ against the unfavourable influence. Such reflexes in 
the sphere of the organs of vision, audition, smell, taste, and touch, are 
so familiar to every one that we need not dilate on them. 

These reflexes are doubtlessly acquired chiefly through individual 
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experience and may be called defence reflexes of the receptive 
organs. 

We have already mentioned that the majority of contemporary physiolo¬ 
gists and psychologists explain the primary process of perception, which 
is the basis of all other subjective processes in the human individual, by 



This schematic drawing shows how a human being smells. (The inner surface 
of the cerebral hemisphere is represented.) The excitation begins in the region 
of the Schneider membrane, passes through the olfactory fibres (I) and the bulbus 
olfactorius to the gyrus uncinatus (o/), to the tuber olfactorium ( tc ), and to the 
corpus mammillare (re). From the gyrus uncinatus (ol) the excitation travels 
along the association fibres to the gyrus fornicatus (gj) whence it reaches the area 
of active concentration (C) in the frontal part of the cortex and thence along the 
efferent conductors to the nuclei of the cranial nerves (VI, IV, III) which set the 
gaze on the object of smell. The other connections, namely of the tuber olfactor¬ 
ium (tc) and the corpus mammillare (ce) with other subcortical formations (the 
thalamus opticus, the nucleus of Gudden, etc.) serve both the inhalation of air 
into the nostrils and expressive movements of the face. 


the participation of motor processes in the appropriate receptive organs ; 
in other words, the process of perception is unrcalisable in the absence 
of those reflex movements which we have above described as orientation 
reflexes. 

Thus, on this first state of association-reflex activity, which establishes 
the individual’s correlation with the environment, subjective phenomena 
are most intimately interwoven with those objective processes which, 
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under the influence of external stimuli, develop in the form of orientation 

association reflexes. 

Consequently, there is a correlation the closest imaginable between 
subjective and objective phenomena. But what is the position in respect 
of complex processes of association-reflex activity ? 

In this context, we must first of all ask to what extent all this activity, 



Diagram XV 

This schematic drawing shows how a human being tastes. The excitation, 
beginning in the tongue, is transmitted along nerves IX and V to the appropriate 
nuclei >'n the medulla oblongata and from the latter to the receptive subcortical 
nucleus in the thalamus opticus (t/is), whence the excitation, by means of sub¬ 
cortical conductors, reaches the area in the neighbourhood of the posterior region 
of operculum (gi). Thence the excitation is transmitted partly to the motor 
cortical area serving the tongue and jaws, and then through efferent conductors 
to the nucleus of nerve XII so as to realise the act of eating, and partly to the frontal 
area of active concentration (C), whence the excitation travels along the efferent 
conductors to the nuclei of the cranial nerves (VI, IV, III), which effect appro¬ 
priate direction of the gaze. 


comprised of dominants and the development of association reflexes 
different in complexity and character, accords with the general character 
of the course of subjective processes, a course indicated by the data of 
subjective psychology. 

’Wei >\\ that all authorities do not regard psychical processes as develop¬ 
ing esc isivelv according to the laws of association. Some psychologists 
regard tl logical process as one different in quality from the associative. 
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Yet the viewpoint which subsumes logical inference under the category 
of associative processes pursuing a definite course cannot be excluded. 1 
Thus, Marbe’s well-known investigations show that reasoning processes 




This schematic drawing shows how a human being explores an object by touch. 
The excitation from the mechanical stimulation of the object touched travels 
along the centripetal nerves of the hand to the spinal ganglia and along the dorsal 
radices ( rp) to the cells of the grey matter of the spinal cord and to the nuclei of 
the medulla oblongata (nuclei of Goll and Burdach). From here, along the spino¬ 
thalamic tract and the lemniscus, the excitation reaches the subcortical receptive 
nucleus in the thalamus opticus (ths), whence it ascends to the receptive manual 
centre (Ms) in the middle region of the postcentral and prcecentral gyri, and 
thence, along the association conductors, it is transmitted to the appropriate manual 
motor centre (Mm) in the middle region of the prcecentral gyrus. From the latter 
centre, the excitation then travels along the efferent pyramidal bundles to the ventral 
cornua of the cervical enlargement, and then, through the ventral radices (ra) y 
to the muscles of the hand which operate in touch. Active touching presupposes, 
however, participation of the sphere of concentration (C) in the frontal region of 
the cerebral cortex, and this is realised by transmission of the impulse from the 
manual centre (Ms) in the cortex of the postcentral gyrus to the area of concentra¬ 
tion (C), and from C the excitation travels along the efferent conductors to the 
nuclei of VI, IV, and III, which move the eves, which, in this case, inevitably 
follow the movement of the hand. 


do not essentially differ from associations either in respect of intrinsic 
character or sometimes even of the speed of their realisation. Anyhow, 
we arc scarcely justified in denying that, at the basis of logical inference, 

1 Sec the discussion of these views in my Objective Psychology, 3rd pt. 
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lies the same associative process, which, however, is given a particular 
direction—in the form of the combination of a major and a minor premiss ; 
and, consequently, a definite direction of association is established. This 



This schematic drawing shows how a human being reads. The excitation, 
which, under the influence of printed signs, that is, symbolic stimuli, begins in 
the retina, travels along the optie nerve (II) to the subcortical external geniculate 
body ( cgs ), whence it ascends to the retinal area of the cerebral eortex in f. cal- 
earina (05). From this area it travels, on the one hand, through the associative 
connections to the motor area (oju) of the cortex of the lateral areas of the oceipital 
lobe, thenee along the efferent nerves to the anterior corpora quadrigemina ( cqs ), 
and thenee, along the posterior longitudinal bundle, to the nuclei of the cranial 
nerves (VI, IV, 111) which fix the gaze on the book. On the other hand, the excita¬ 
tion travels from the oceipital area of the cerebral cortex partly to the speech centre 
of Wernicke (<7), thcncc to Broea's eentre (B ), whieh is eonneeted by efferent 
conductors (not represented in the drawing) with the nuelei of the medulla 
oblongata whieh control speech movements, and partly to the area of concentra¬ 
tion (C) in the frontal region of the cerebral cortex, whence the excitation travels 
along the efferent conductors to the same cranial motor nuclei (VI, IV, III)—so 
that the eyes arc actively adjusted and follow the letters—and simultaneously to 
Broca's eentre (B) for active reproduction of the words. 

may he explained only by admitting, in addition to the concatenation of 
association reflexes in this process, the participation of what we understand 
by the term dominant. 

Nevertheless, some recent psychologists, especially those of the Wurzburg 
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school, posit the existence, as it were, of autonomous phenomena of 
“ psychic ” activity, phenomena which, as verbally unexpressed thoughts, 
as lightning-like inferences, so to speak, etc., suddenly burst into the 
course of the process. Still, it is impermissible to assume that they are 



Diagram XVIII 


This schematic drawing shows how a human being speaks. The sound-waves 
received by the ear, when we converse with another person, reach the organ of 
Corti in the inner ear, whence the excitation is centripetally transmitted along 
nerve VIII and further along the auditory path to the subcortical internal geni¬ 
culate nucleus (cgi), after which the excitation, travelling along the centripetal 
subcortical conductors, reaches the centre of Wernicke (a) in the middle region 
of the cortex of the left superior temporal gyrus, but from this centre the excita¬ 
tion is transmitted, on the one hand, to the area of concentration (C) in the frontal 
region of the cerebral cortex ; on the other, to the motor speech centre of Broca 
( B) y from which the excitation is transmitted along the efferent conductors to the 
nuclei of nerves XII and IX m, which control the movements of the tongue and the 
larynx. Simultaneously, active concentration on the topic of conversation is 
conditioned by the travelling of the excitation from the area (a) of Wernicke to the 
centre of concentration (C) in the frontal region, and from this centre, on the one 
hand, to the area of Broca (JB), and, on the other, along the efferent conductors 
to the nuclei of the cranial nerves (VI, IV, III), which turn the gaze in the appro¬ 
priate direction. 

something quite special, having not even a distant connection with 
perception produced by external stimulation. Is it inconceivable to 
assume that they are explicable by the attracting force of excitation, a 
force which characterises the process of the dominant and can extract 
appropriate products from unaccountable processes ? 
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This schematic drawing shows how a human being works. The peripheral 
excitation, arising under the influence of the cutaneo-muscular stimulations 
of gripping and holding the handle of the axe with the hand, travels along the 
centripetal peripheral nerves and the dorsal radices (rp), and reaches, on the one 
hand, the grey matter of the spinal cord (cutaneous stimulation), and, on the other, 
through the posterior fasciculi, reaches the appropriate nuclei of Goll and Burdach 
in the medulla oblongata (muscular stimulations) and thence, through the media¬ 
tion of the stratum lemnisci, the receptive subcortical nucleus of the thalamus 
opticus ( ths ). Simultaneously, the excitation travels from the grey matter of the 
spinal cord, through the mediation of the spinothalamic tract, to the receptive 
subcortical nucleus in the thalamus opticus (ths). Thence the excitation, both from 
the skin and the muscles, reaches, through the subcortical centripetal conductors, 
the receptive cortical manual (Ms) area in the middle region of the postcentral 
gyrus. Then the excitation travels along the association paths to the appropriate 
manual motor area (Mm) in the precentral gyrus and thence along the pyramidal 
bundle to the ventral cornua of the cervical enlargement of the spinal cord, whence 
the excitation travels through the ventral radices (ra) and motor nerves to the 
muscles of the arm and causes their contraction. Simultaneously, visual stimula¬ 
tion arises from the object of work, and this stimulation is transmitted through 
nerve II, travels to the subcortical external geniculate nucleus (cgs) y and thence to 
the retinal area of the cerebral cortex in the fis. calcarina (05). From the latter, the 
excitation travels, on the one hand, to the lateral occipital motor region ( om ), 
thence to the area of the anterior corpora quadrigemina ( cqs ), and then to the 
nuclei of the cranial motor nerves (VI, IV, III) for the fixation of the gaze on the 
object of w r ork, and, on the other hand, to the receptive manual area (Ms) for 
visual control of the movements of the hand. The impulses travel from the 
occipital area partly to the area of concentration in the frontal area (C), whence they 
go to the appropriate manual motor area (Mm) (for the active direction of manual 
movements issuing from inner stimulations) and partly along the efferent conduc¬ 
tors to the nuclei of the cranial nerves (for direction of the gaze during concentra¬ 
tion on the work). 
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This schematic drawing illustrates cerebral reflexes in processes of sleep and 
wakefulness. The excitation, arising under the influence of cutaneous and muscu¬ 
lar stimuli, ascends along the centripetal conductors of the peripheral nerves and 
the dorsal radices ( rp ), and then ascends in the spinal cord along the spinothalamic 
tract and the posterior fasciculi to the medulla oblongata and thence, by the same 
route, along the spinothalamic tract and the lemniscus to the receptive nucleus of 
the thalamus opticus ( ths ), to which the centripetal conductors from the organ of 
taste also lead running along nerve IXs. Thence the excitation, travelling from the 
nerves of the hand along the subcortical conductors, reaches the cerebral cortex 
of the postcentral (and the precentral) gyrus (Ms), whence it travels along the 
association paths to the appropriate part (Mm) of the precentral gyrus, and, from 
the latter, along the efferent bundles, the excitation reaches, on the one hand, the 
nuclei of the facial nerve and so causes contraction of the muscles of the face, and, 
on the other, descends along the ventral horns of the spinal cord and thence, 
through the ventral radices (ra), reaches the muscles of the extremities. Retinal 
stimulations travel centripetally along nerve II to cgs , and thence to the retinal 
cortex fis. calcarina (os), whence the excitation travels, on the one hand, to the 
adjoining area of the lateral region of the occipital lobe (oni) ; thence it is trans¬ 
mitted along the efferent conductors to the anterior corpora quadrigemina (cqs) 
and then to the nuclei of nerves VI, IV, III, and through them to the corresponding 
cranial nerves. On the other hand, the excitation travels from the retinal cortex 
(os) to the centre of Wernicke («) for the revival of the speech mechanism ; also 
to the receptive and motor centres (Ms, Mm) of both central gyri, and thus produces 
movements of the extremities. Further, under the influence of sound-stimuli, the 
excitation of the organ of Corti, travelling along nerve VIII and the central auditory 
conductors, reaches the subcortical posterior geniculate nucleus (cgi), whence it 
ascends along the centripetal subcortical conductors to the centre of Wernicke 
(a) ; from the latter, it travels along the association conductors partly to the 
receptive centre of the postcentral gyrus, and, being transmitted to the precentral 
gyrus, produces gesticulatory movements and facial expressive movements, but 
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it is mainly transmitted to Broca’s gyrus ( B ), whence, travelling along the efferent 
conductors, it reaches nuclei XII and IX?;;, and through them the speech muscles 
which they innervate. But simultaneously with these excitations, impulses from 
the sympathetic sphere come into operation, and, being transmitted along the 
sympathetic afferent conductors of the spinal cord, the medulla oblongata, and the 
mesencephalon, reach the hypothalamic area of the diencephalon (which embraces 
ths in the diagram), and from this latter, travelling along the subcortical conductors, 
they reach the cortical area (C), whence they are transmitted along the association 
conductors to the motor areas of the cerebral cortex. During sleep, the area of 
active concentration (C) is depressed, and the cutanco-muscular-motor sphere, 
which is free from internal stimulations from the area of C, is in a passive state. 

We must admit that subjective analysis always recognises certain gaps 
in self-observation, for only part of the association-reflex proeess oceurs 
in the eonseious or aeeountable sphere, while the other part oeeurs in the 
subconscious or unaeeountable. The determining tendencies of sub¬ 
jective processes, tendencies assumed by the Wurzburg sehool, aeeord 
with the principle of the dominant, which doubtlessly participates in 
logieal processes also. 

Lastly, however subjective these processes may be in reality, the only 
question is whether they may be regarded as processes bearing no relation 
to the nervous eurrent which travels along the nerve tissue, or whether 
they stand in correlation with cerebral processes, which, as physiology 
tells us, are accompanied by action-current. If their correlation with the 
nervous current cannot be excluded, and this correlation may, in the light 
of present-day science, be regarded as an incontrovertible truth (see 
diagrams XVI, XVII, and XVII 1 ), we are justified, from the objective 
standpoint, in regarding them as higher or association reflexes, at the 
basis of whieh lies the movement of the nervous eurrent along the cells 
and fibres of the eerebral hemispheres. 

And if this is so, the theory of association reflexes makes possible, in 
this ease also, the positing of an intimate correlation between the sub¬ 
jective processes mentioned and the objective processes of eerebral activity. 
However, the external manifestations of this latter activity are here 
redueed to a minimum, whieh, nevertheless, may be revealed in 
appropriate investigations, for, as we have said above, each more or less 
tense thought is divested neither of motor manifestations in the appropriate 
recepti\e organs nor of cardio-vascular and secretoiy effects. 


CHAPTER XLIX 


Psychical processes are a result of tension of nervous energy. Concentration, which is 
bound up with detention of the nervous current, is accompanied by conscious 
phenomena. Thought as an inhibited reflex. Setting aside the theory of parallelism, 
we must posit the existence of a unitary process, in which the external and internal 
phenomena are expressions of the same energy. Sense images develop in connection 
with a certain complex of motor impulses in the form of cerebral reflexes. 

VERA THING said above leads to the conclusion that psychic 



or subjective processes are, as we have already mentioned, a 


JJ result of tension of energy or of nervous current in certain areas 
of the cerebral cortex, while there is simultaneous inhibition of other 
areas. In cases in which the conditions of nervous conductivity are 
facilitated and the nervous current moves unimpeded, the subjective 
process or consciousness is weakened and even disappears. We have 
already said that, for instance, every action performed for the first time 
is mostly conscious, while every habitual action is unconscious. But 
even an habitual action may become conscious, if it is performed slowly 
and with concentration on each component movement. 

Concentration, as a process of excitation of a definite centre, is in¬ 
variably bound up with impediment or inhibition of other centres ; 
hence it happens that everything that produces concentration is accom¬ 
panied by conscious perception ; everything that is not accompanied by 
concentration goes unperceived and, consequently, occurs without the 
participation of consciousness. 

Active reproduction, too, stands in direct connection with con¬ 
centration, which arises from inner impulses. Some of the phenomena 
of suggestion and hypnosis, 1 as well as many manifestations of such 
neuroses as hysteria and traumatic neurosis, may be explained by 
suppression of concentration. 2 

During concentration on an object, all other stimuli are non-existent, 
as it were, and we neither hear nor see what is going on around us, but, 
as soon as we are distracted from the object with which we have been 
preoccupied, we begin to hear and see everything happening around us. 

1 V. Bechterev : Suggestion and its Role in Social Life , 3rd ed., St. Petersburg. 
Hypnosisy Suggestion y and Psychotherapy , St. Petersburg. La suggestion et son rSle 
dans la vie sociale , Paris. In the French work, a chapter elucidating hypnosis and 
suggestion from the reflexological standpoint has been added. 

2 Clinical investigations recently carried out under my supervision lead to the 
conclusion that, in eases of hysteria and traumatic neurosis, speedy release from 
inhibition is produced by the artificial inculcation (by a method developed in my 
laboratory) of association reflexes in those organs whose function has been sup¬ 
pressed, this release from inhibition leading to a cure. Thus, neurotie anesthesias, 
deafness, etc., were removed. (V. Bechterev : Obozrenie Psychiatrii } nos. 1—12, 
1917-18.) Besides, in those partially deaf, the method of ealling out association- 
motor reflexes may be of practical significance in perfecting audition. I shall not 
here dilate on all these facts, for they belong to the sphere of pathological reflexology 
and reflexological therapy. I am preparing these facts for publication. 

Translators' note : The German translation refers the reader to Vestnik sovre- 
mennoi meditzini, 1926, and Therapia t 1926. 
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Obviously, this process of distraction, by an influence to which con¬ 
centration is not directed at the given moment, lies at the root of the 
phenomena of suggested anesthesia. 1 Fechner compared the distraction 
of concentration to a partial sleep of the centres and we may reasonably 
suppose that real sleep also, on whatever we may regard it as based 
bio-chcmically, is ultimately related to processes of inhibition developed 
biologically for the purpose of defending the brain from further activity 
detrimental to it. Therefore, sleep may be reasonably regarded as a 
defence reflex biologically evolved (see above). 

Our sensations, as Mach has already shown, are by no means passive 
processes, liven the lower organisms respond to external stimuli by 
reflexive movements. In the higher animals, too, stimuli evoke reflexes 
which, because of the inhibitory activity of the centres, are not always 
externally manifested. In the infant, reflexes arc inevitable results of 
external stimulation, but in later life they are gradually inhibited, chiefly 
as a result of the development of concentration. Simultaneously, the 
subjective aspect of the ideational process develops, and becomes more 
and more marked as the child grows up. 

Finally, what are what we call ideas and thoughts, by which we 
understand the subjective process which has attained a certain complete¬ 
ness and degree of development ? Is this process distinct from other 
manifestations of association-reflex activity ? As a matter of fact, every 
idea is accompanied either by weakly expressed external movements in 
the form of words or actions or by internal movements and secretions. 
When a person intensely thinks of something he must say to someone 
whom he will meet, he involuntarily says the words quietly, while he is 
thinking over what he is to say. Visualise a man yawning before sleep, 
and you will feel the approach of a fit of yawning. Imagine that you are 
listening to the strains of the Marseillaise, and you notice that you are 
quietly humming it. Imagine that you are playing a difficult piece on the 
piano, and your fingers begin lightly to play it on an imaginary key-board. 
Remember an insult which has been offered you, and you manifest 
movements expressive of anger and hate. When you hear a description 
of woeful events, tears fill your eyes. Imagine something that excites 
nausea, and you feel a salivary secretion such as one experiences 
before the onset of real nausea. Remember a sorrow suffered, and 
your throat constricts and your heart is wrung. Imagine the joy 
of an expected meeting, and your heart bounds and your respiration 
quickens. 

According to Ribot, the “ idea ’ of a movement is already the beginning 
of a movement or is a movement on the point of realisation. 'The bulbar 
centre becomes excited and the movement is performed whether this 

1 Translators' note: 11 ere the German translation of the 3rd ed. has: 
“ Obviously, this process of distraction, produced by a verbal influence to w hich 
concentration is at the moment not directed, lies at the root of the phenomena of 
suggestion.” 
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idea is real (direet perception) or evoked by memory. 1 These are not 
only everyday observations, but tacts aeeurately verified. I shall mention 
some of them. 

A number of pertinent investigations have been made in the sphere of 
vaseular and secretory activity, including eutaneo-seeretory and eutaneo- 
galvanie currents. 

Here belong the investigations of A. AIosso, Tarehanoff, Lehmann, 
Veraguth, Henkin (my laboratory), and many others on galvanic reactions, 
and also a number of investigations on so-ealled “ psyehie ” salivary and 
gastrie juiee seeretions. 

These “ psyehie ” seeretions, by the way, attracted attention as early 
as the 18th century. Even then it was known that when oats is given to 
a horse, he seeretes saliva before the oats enters his mouth. Mitseherlieh’s 
investigations, made in 1835 on a man suffering from fistula of a salivary 
duet, have been already mentioned. Much later, in 1905, Malloisel 
produced a dissertation on the “ psyehie ” seeretion of saliva. 

In Russia, extensive investigations in this respeet have been made on 
dogs by representatives of Pavlov’s sehool. Some pertinent data have 
been studied in my laboratory also. 

On the other hand, experiments made in my laboratory (Dr. Spirtov) 
show that if a finger is held in the Sommer apparatus designed to record 
finger movements and if, at the same time, the thoughts are concentrated 
on finger movements to the right or to the left, the indicatory levers 
immediately deviate in the appropriate direction. Interesting experiments 
in thought-reading and in the registration of the scarcely noticeable 
movements whieh then oeeur have been already mentioned. 

What does all this signify ? It means that thought as a purely 
“spiritual” idea does not exist, that thought eannot be manifested in 
some eases without weak verbal expression ; in other eases without 
other seareely notieeable movements ; in still other eases without some 
more or less weakly expressed respiratory, eardiae, and vaseular changes, 
and movements of inner organs ; in other eases without the appearanee 
of tears, seeretion of saliva and of other juiees of the alimentary tract, 
ete. 

But all these manifestations are merely association reflexes more or 
less impeded in respeet of their external manifestation. It is clear from 
this that thought also is a higher or association reflex, but a reflex inhibited 
in its external manifestation, as we have already said. Consequently, 
there is but one proeess, in whieh the inner phenomena, in the form of 
thought, are merely inhibited reflexes in whieh the subjective proeess 
is more marked in comparison with the external objective proeess. 

For this reason, there is no justification for dilating further on the 
theory of parallelism. Our view of the problem of correlative activity 
is that there is a unitary proeess, viz. movement of energy in the form of 
nervous eurrent. In this proeess, the external objective and the internal 
1 Ribot : Psychologie des sentiments, p. 29. 
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or psychic phenomena occur in perfect oneness, and the process of 
movement of energy along the nerve conductors is not even momentarily 
interrupted at any point. 

We have seen that, in the sphere of so-called sense images, subjective 
analysis has come to the conclusion that they develop in connection with 
a definite complex of motor impulses. On the other hand, the physicist 
Mach, 1 like Wahle, has contended that psychic images are really a certain 
grouping of sensations. Their content is, however, fragmentary and 
inconstant. If we think, for instance, of a friend, he may be sad or gay, 
elegantly dressed or in neglige, etc., and we can mentally reproduce certain 
details, for instance, his eyes, his face, his gestures, etc. Thus, it is clear 
that mental images have no such fixity as a developed photographic plate 
has, but are really an imperfect trace left over from sensations, 2 or, more 
accurately, a moving trace, and the origin of sensations, as we have seen, 
cannot be explained without correlation with reflexive movements of the 
organs. 

Thus, it is obvious that mental images must not be regarded as wholes, 
as indivisible units and that, in fact, they cannot be localised as such 
in the brain. 

On further analysis, Mach concludes that mental images are composed 
of those motor sensations which accompany cerebral reflexes. 

On the other hand, N. Kostyleff 3 concludes that mental images are 
merely cerebral reflexes and that they are not processes which perfectly 
reconstruct everything seen, heard, and touched, but only reproduce 
two or three of the more important features in the form of motor sensa¬ 
tions, for instance in the form of sensations of measure, identification, 
etc. 

We have already said that sensations are inhibited or unexpressed 
association reflexes of whatever kind. There are data in favour of the 
view that more complex subjective processes also, which are most 
intimately associated with these external sensations, are also unexpressed 
association reflexes, for these processes are reducible to internal revival 
of these same external sensations, but only in correlation with other 
external and internal conditions. 

Ultimately, analysis shows that abstract ideas also are merely manifesta¬ 
tions of the same reflexes reproduced according to a connection established. 
If we have, for instance, general concepts : man, horse, book, etc., we arc 
really concerned here with what is common to visual-motor, auditory- 
motor, tactual-motor, and other reflexes, which have arisen from im¬ 
pressions made on us by different men, horses, books, etc. 

Thus, it is obvious that complex subjective phenomena also, in their 
nature, may be understood only by adducing for their explanation a 
complex of reflexes. This gives a footing for the establishment of a close 

1 E. Mach : Die okonomischc Natur der physikalisclien Forschiing, 18S2. 

2 E. Mach : Analyse der Empfindungen, Wien, 1885. 

3 N. Kostyleff : Les substituts de l’erne dans la psychologic moderne, Paris, 1906. 
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inner connection of these phenomena with cerebral reflexes, which are 
objective occurrences (diagrams XII-XIX). 

However, the problem arises whether subjective phenomena, as, for 
instance, affective states, are primary or secondary in mimico-somatic 
reflexes. This question is tantamount to asking what is primary in man : 
metaphysically expressed—soul or body ? The James-Lange theory, as 
we know, regards somatic processes as primary in emotion. Others, 
taking the opposite view, stand for central localisation of these states in 
the cortex and in the thalamus opticus. 1 However, this question may be 
asked only by those holding the dualistic viewpoint. But for us, who 
hold the energic view, which we make the basis of reflexology, this question 
does not arise, for, as a result of the manifestation of the nervous current, 
wc have simultaneously, in the given case, both external or objective 
phenomena manifested in the sympathico-somatic sphere and inner or 
subjective phenomena the origin of which may be, in one case, a result of a 
higher or association reflex, in another, a result of lower reflexes arising 
in the somatic sphere. Naturally, in both cases, the external and the 
internal phenomena go hand in hand, although it must be noted that the 
internal phenomena are not necessarily accountable and, in respect of 
intensity, do not completely accord with the external. 

However this may be, both the internal and the external phenomena 
are alike specific. Let 11s take the sphere of feeling. Let us assume that 
we suffer from insufficiency of water in the body. Experience, elaborated 
by life and conditioned by the drinking of liquid to compensate for 
insufficiency of water in the body, leads to the production of an aggressive 
reflex in regard to liquid ; in other words, to a tendency to imbibe liquid, 
or to a need for drink. This reflex, which may be qualitatively defined 
as aggressive, is accompanied by inner signals, which we call a feeling 
of thirst. When we are thirsty, we say that the thirst makes us want to 
drink or causes a tendency to use water for the needs of the body, while, 
in reality, the aggressive reflex which has developed has here the same 
significance in respect of the realisation of drinking as has the inner process 
called the feeling of thirst. Both are specific and characterised by 
qualitative peculiarities. 

In this case, the reflex has arisen from the somatic sphere, and having 
been realised also in the somatic sphere, produces an active condition— 
in the form of a somato-motor and visual-motor reflex—in the cortical 
areas also. But when we weep over the coffin of a dear person, the primary 
impulse arises under the influence of an external stimulus and, by estab¬ 
lishing an association reflex, excites a reaction in the form of a general 
physical state which leads to tears. In this case, the beginning was a 
higher or association reflex, which evoked the same cardio-vascular 
reaction as appears in a physical state conditioned by strong external 
stimulations, for instance intense destructive processes. But it is clear 
that, in both examples, the subjective state stands in direct connection 
1 C. Dana : Archives of Neurology and Psychology, VI, p. 634, 1921. 
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with the changes in, and the state of, the somatic sphere. In the first 
case, we are thirsty because of lack of water in the body and because of 
changes, brought about by this lack, in the somatic sphere, for instance 
insufficiency of fluid in the vessels, etc. In the second case, we weep as 
a result of changes which have occurred in the form of a reflex in the 
cardio-vascular system, these changes reproducing changes which have 
already been produced by powerful destructive stimuli. 


CHAPTER L 


The complex phenomena of the inner world stand in definite correlation with external 
manifestations in the form of reflexes. An analysis—from this standpoint—of the 
main theses of the Wurzburg school of experimental psychology. 

I T must be remembered that the more complex internal phenomena 
also stand in correlation with external manifestations which take the 
form ol reflexes. Details of this subject may be found in a work by 
Dr. Kostyleff, 1 the translator of my Objective Psychology into French. 
He analyses, from the standpoint mentioned, a number of the more 
important works of the Wurzburg school, which clearly indicates the 
subjective trend of contemporary experimental psychology. Let us here 
discuss this analysis. 

In Henry Watt’s 2 investigations, the method was the same as that 
used by Scripture, Miinsterberg, and others in their investigations, but 
with the one difference : that the reaction to the questions asked was not 
free, but was limited to logical responses and to an accurate description 
of everything the subject experienced in the course of the experiment. 
The data derived from these investigations permit us to distinguish, at the 
outset, in the psychic process : (i) attention ; (2) the perception of the 
stimulus-words ; (3) the search for an answer ; and (4) the appearance of 
the response-word. Each of these stages has its characteristics. The 
first stage is characterised by physical and moral tension ; the second, by 
the particular nature of the perception, which, in some cases, is simply 
visual, in others, is accompanied by sub-vocal utterance of the words ; the 
third, by the different degrees of the subject’s activeness or passiveness ; 
the fourth, by the discovery of visual, auditory, or motor phenomena 
with a shade of emotionality. 

The reactions fall into two main groups : direct answers and bifurcated 
answers. The reactions of the first group are divided into : responses 
by means of a visual image ; responses by means of a verbal symbol; and 
purely mechanical responses without any intermediate phenomenon. 
The reactions of the second group are divided into : (a) answers with 
conscious direction, that is, when the subject searches for an answ r er in a 
certain direction, while it comes from another direction ; and ( b ) answers 
with unconscious direction, that is, when the subject searches for an 
answer, but without being able to determine what kind of answer, while the 
answer meantime comes quite independently. Let us take as an example 
the stimulus-word : “ universe.” Logical task : find a subordinate term. 

1 Kostyleff: Le mecamsmc cerebral tie la pensee, Paris. We note in passing 
that N. Kostyleff presents the subject in a wrong light, for he assumes that 
reflexology absolutely excludes subjective processes from its sphere, while it is 
clear from the foregoing that, in making objectivo-biosociological data the corner¬ 
stone, reflexology does not admit subjective phenomena as isolated data, but does 
not exclude them when they are derived by the method of direct self-observation 
and are investigated in direct relation to objective data, which should control them. 

2 Henry Watt : Exper. Beitrdge za einer Theoric des Denkens. Arch. f. d. 
gesam. Psych., IV, 1904. 

407 


HUMAN REFLEXOLOGY 


40 8 

Answer : “ Immediately after the perception of the stimulus-word, a 
number of vague terms flit through my head, and here I become aware of 
the futility of the search, and then, to my own surprise, answer : ‘ star.’ ” 

The quickest responses are the mechanical ; then follow those with a 
visual or a verbal symbol ; while the slowest are those with unconscious 
tension. Besides, transition to a subordinate term requires more time 
than transition to a more general term. 

Investigation shows that, apart from simple and direct reactions, the 
experiment excites processes which are characterised by the subjective 
quality of arbitrariness and represent impulses of the brain itself, as it 
were. 

Ultimately, the results of the investigation justify the conclusion that 
the mental process is not a passive reaction ; on the contrary, the brain is 
endowed with its proper activeness setting in motion the individual’s past 
experience, which is utilised as a result of the activeness of the process, 
an activeness which results from stimulations issuing from organic 
functions. 

The same writer does not confine himself to phenomena of associations. 
Noticing that the majority of answers, excluding the mechanical, are, at 
the same time, reasoning, he begins by discussing Marbe’s thesis that, 
from the viewpoint of inner observation, reasoning does not differ from 
association, and that in reasoning the answer follow’s as quickly as 
in association. But, from the objective standpoint, reasoning differs from 
association, viz ., by the presence of a task as a precondition, for reasoning 
occurs only when association is directed. But this favours the view that 
reasoning is association also, but with this difference : that the direction 
of the association is conditioned by a given task which plays the part of a 
stimulus. 

As a matter of fact, all the experimental data clearly approximate to 
the concept of reflex. The answ'ers are verbal-motor reactions, and what 
is called facility or difficulty is merely a result of inner inhibitory conditions 
varying in degree. Impulses, since they are a result of excitation of past 
experience, are verbal-motor in character, for they consist in the utterance 
of one word in preference to another. 

Here attention must be called to the automatism manifested both in the 
influence of the task and in the so-called “ pure tendencies of the brain.” 

Watt points out that, under the same conditions, preference is always 
given from among many tendencies to that which, because it has been 
oftener reproduced, is the most speedily reproduced. 

According to Kostyleff, if the rather vague term, “ tendencies,” is 
replaced by the scheme of verbal-motor or emotive reflexes, then Watt’s 
formula perfectly fits the conditions of the functioning of the brain as a 
reflexive apparatus, for the oftener a reflex is produced, the more quickly 
and easily is it capable of being produced. Therefore, the given reflex has 
more chance of being reproduced than have other reflexes which have 
been less frequently produced. The tendency to the reproduction of 
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previous processes or images corresponds to the functioning of the cerebral 
reflex. 

Turning to A. Messer’s 1 investigations, we must remember that the 
experimental procedure was almost the same, and even the subjects 
experimented on were the same, but the investigations were carried much 
further, for the investigator passed over from experiments with simple 
associations, to those with free and more varied reactions. In the first 
six groups of experiments, a single word was presented, as in Watt’s 
experiments, but from the seventh to the eleventh group of experiments, 
two words were presented, and in the last three experiments the words 
were replaced by a sentence, an object, or a picture. This change necessi¬ 
tated change of the logical task, which, from the seventh group, no longer 
consisted in association, but required the formulation of relations between 
two reactions, and from the eleventh group onwards, there was a still 
more complex process of perception and reaction. Thus, for instance in 
the ninth group, the task required a comparison of two persons named 
by the investigator : such as “ Plato-Aristotle.” Answer: “ The greater— 
the greater genius.” In the eleventh group, the task consisted of a thesis 
or question and required the adoption of a personal standpoint. Example : 
“ Nietzsche is systematic.” Answer : “ The opposite,” etc. In the thir¬ 
teenth group, the stimulus was an object or a picture, and the task required 
reacting with the first thought which presented itself. Example : 
“Archaic figures of Adam and Eve in the Hildesheim Cathedral.” 
Answer : “ Assyrian sculpture.” This writer analyses his experimental 
results in greater detail than does Watt. 

As regards reasoning, Messer discusses, in passing, the physiological 
basis of the process. The influence of the task, according to him, has 
special organic significance. It represents a certain enhancement of the 
activity through anticipation of a co-ordinated reaction and this enhance¬ 
ment or effort of attention distinguishes reasoning from simple association, 
for in the first case there is complete adaptation of reactions to the impulses 
received, and this is not true of the second. 

It must be assumed that that impediment or inhibition which precedes 
the transition of a tendency into a strictly co-ordinated reaction corresponds 
to the enhancement mentioned and, in this respect, we again find that the 
data of subjective psychology accord with the data of reflexology. 

Messer divides reasoning processes in the following way : according to 
their content—into positive and negative, analytic and synthetic, abstract 
and concrete ; according to their relation to the other phenomena of 
conscious life—into new and repeated, whole and fragmentary, inter¬ 
mediary and final ; according to the attitude of the subject—into 
theoretical and practical, proper and derived, categorical and problematic ; 
according to their relation to the external world—into perceptual and 
imaginative reasoning. 

1 A. Messer : Experimentell-psyehologische Untersuchungen iiber das Denken. 
Arch.f. d.gesam. Psych., 1906, Bd. VIII. 
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Needless to say, these subdivisions cannot be regarded as satisfactory 
from the objective standpoint, and, therefore, there is no necessity to 
dilate on them here. Messer’s investigations concerning the “ disposition 
of consciousness ” ( Bewusstseinslage ), which Erdmann called “ unformu¬ 
lated thoughts,” deserve attention. 

On the basis of his investigations, Messer concludes that the actual 
processes which form the basis of thought may be fragmentary both in 
psychological expression and in expenditure of psycho-physical energy. 
This formula again accords with the objective understanding of 
phenomena. 

According to Dr. Kostyleff, the production of a reflex arc is, in this 
case, accompanied by fragmentary remnants of associative reactions. For 
instance, visual perception may incidentally release verbal-motor reactions. 
Therefore, the scheme of cerebral reflexes not only harmonises with 
phenomena of this kind, but makes them even inevitable. In an educated 
man, the cerebral mechanism in general is so mobile that it is almost 
impossible to evoke in him a homogeneous and strictly isolated 
reaction. 

Further, let us dilate on Messer’s attempts to determine the course of 
thought. This course is twofold : along the path of associations, and 
along the path of expansion ( Entfaltung ). Associations, which form the 
basis of reasoning, lead to a more complex logical process, but the process 
of expansion belongs to those phenomena which have been mentioned 
above and consist in unformulated thoughts. 

Thus, here too, the scheme of cerebral or association reflexes, com¬ 
pletely or partially developed, throws a perfectly satisfactory light on the 
problem. 

Turning to Buhler's 1 investigations, it is necessary to keep in view that 
the interrogatory method is applied here to still more complex phenomena 
than in the investigations mentioned earlier, for the questions, which 
were presented to highly educated persons, required well-thought-out 
answers. Let us cite the following examples. Simpler questions : “ Can 
you calculate the speed of a falling body ? ” “ Can Berlin be reached 

from here in seven hours ? ” More complex questions : “ Do you know 
what Eucken understands by the term ‘ world apperception ’ ? ” “ Can 

we, by thinking, comprehend the essence of thought ? ” “ Do you believe 
that Fichte’s philosophy was productive ? ” 

Besides, Buhler used paradoxes also in his investigations. Let us cite 
an example. Stimulus : “ To give each what belongs to him means to 
desire justice and to create chaos.” Response: “Yes.” “At first, a 
moment of reflection with fixation on the surface in front of me. The 
echo of the words with special accentuation of the beginning and end of 
the sentence ; a tendency to make sense of everything said. Then 
suddenly the memory of a fragment of Spencer’s criticism of altruism, 

1 Buhler : Tatsachen and Probletne su einer Psychologie der Dcnkvorgdnge — 
Arch.f. d. gesam. Psych., 1907, IX ; 1908, XII. 
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in which he proves that altruism will never achieve its aim. After this I 
answered : ‘ Yes.’ As idea, nothing but the word ‘ Spencer.’ ” 

On the basis of similar investigations, the same writer posits another 
process differing from association, a new process, which constitutes the 
“ summit of thought.” An example in the form of an aphorism : “ The 
real rogues arc to be found among criminals, but among those who have 
committed no crime.” Answer: “Yes.” At first the effort to explain : 
how can this be maintained ? Memories referring to Lombroso ; then 
suddenly the following thought completely imageless : “ Don’t those who 
are so cunning as to avoid conflict with the law commit a crime ? These 
are, therefore, the real rogues.” 

Biihler assumes that, in these cases, there are new processes, because 
there is something that “ has no sensory quality and no sensory intensity, 
something that the subject designates as consciousness or what is more 
accurately and more commonly designated as thoughts.” This pure act 
of thought or these data of pure ideation he classifies as follows : (i) 
Regelbezvusstsein or the becoming conscious of a method of solving the 
problem ; (2) Beziehungsbeicusstsein (consciousness of relationships) in 
which there is recognition of a class or of an indirect connection ; (3) 
Intentional or consciousness of tension, that is, thoughts with no concrete 
index, but representing merely logical connections. 

He thinks that this classification is not exhaustive, and finally con¬ 
cludes that thought develops according to laws quite different from those 
of associations. 

Ultimately, he attempts to determine the psychic function which 
produces new elements. 

It is unnecessary to follow Biihler into those psychological thickets to 
which the above-mentioned interpretation of phenomena leads. We shall 
merely remark here that both the results of these investigations concerned 
with new phenomena of consciousness and the results of the investigations 
of other subjective psychologists, on whose work we cannot dilate here, 
may be harmonised with the scheme of cerebral or association reflexes, 
while the pre-reflexological view, which was based on the activity of the 
brain cell, could find no way of harmonising the subjective and the 
objective world. Plere, of course, it is necessary to take into consideration 
not only the passage of the nervous current along the nervous arc, but also 
the effect of the dominant, inhibition, stimulation, and substitution or 
the switching over of the current, which is then transmitted to other 
cerebral areas. 

Each element of our knowledge must, according to Kostylcff, represent 
an association process from the part to the whole, from one part to another, 
etc. A well-developed child should be already supplied with man}' 
transmission systems. Let us suppose, for instance, that the child sees an 
apple. He may react by the judgment : “ The apple is beautiful,” or by 
transition to a general term : “ fruit,” or by transition from the part to the 
whole : “ garden.” This latter transition may be accompanied by the 
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unformulated thought: “ Our apples are worse than this,” or by the wish : 
“ I should like to have this apple.” 

All of these are, ultimately, products of external experience, remnants 
of past reactions, which, in the form of unexpressed reflexes, are later, in 
appropriate circumstances, reproduced to be given external manifestation 
in the form of action. 


CHAPTER LI 


Correlation of the investigations of the school of Jung-Freud with the doctrine of 
association reflexes : catharsis as the discharge of an inhibited reflex. The inter¬ 
pretation of psycho-analysis from the objective standpoint. 


I ET us now turn to a different order of investigations, also based on sub¬ 
jective analysis—to the school of Jung-Freud. 

According to Jung, 1 every person forms one or several psychic 
complexes, which come to light in his associations. A complex, according 
to him, is merely a remnant of previous impressions more or less coloured 
by affective memories. 

Needless to say, these complexes are ultimately traces of a number of 
co-ordinated and concatenated past association reflexes, ready to be dis¬ 
charged as a revival of past reflexes on the occurrence of an external 
impact. The stimulus-words in Jung’s experiments are based on the excita¬ 
tion—produced by these words—of concentration processes and of mimico- 
somatic states, which lead to the inhibition of association reflexes. Thus, 
in Jung’s doctrine of complexes we And complete agreement with the data 
of reflexology, which also recognises complexes of reflexes and complexes 
of traces of past reflexes, although in a different grouping. 2 Besides, Jung’s 
method affords completely objective results in time-units. 

Further, we shall dilate on the results of Freud’s investigations in 
psycho-analysis. 

We cannot help seeing the correlation of reflexology with Freud’s doc¬ 
trine, known as psycho-analysis, first of all in so-called catharsis (purifica¬ 
tion by confession) which is equivalent to discharge of a “ strangulated ” 
affect or of an inhibited mimico-somatic drive. Is not this the discharge 
of a. reflex which, when inhibited, oppresses the personality, shackles and 
diseases it, while, when there is discharge of the reflex (catharsis), naturally 
the pathological condition disappears ? Is not the weeping out of a sorrow 
the discharge of an impeded reflex ? 

Freud’s method is based first on the disclosure of the condition by 
talking out, while concentration is directed to some pathological symptom 
or sometimes to a dream which reflects the pathological state ; in general, 
to anything referring to the illness, and then the disappearance of the 
pathological state is effected. 

Hypnotism was at first used for this purpose, but later Freud abandoned 
it as a method of disclosing the pathological state and began to require 
the patients to concentrate on the pathological phenomena and simply 
talk out everything, no matter how tri\ ial, that came into their head. These 
disclosures, as well as their detailed discussion, became the basis of 
psycho-analysis. 

Freud sets out from the supposition that associations are grouped into 
complexes, and, consequently, neither the individual’s words nor his 

1 Jung : Psychoanalyse und Assoziationsexperimcnt, etc. Ass. Studien. 
Translators' note : See Jung : Analytical Psychology (tr. Long), ch. II, p. 94. 

2 V. Bechterev : Objective Psychology, 3rd pt., St. Petersburg. 
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gestures are casual when his thoughts are concentrated on anything, but 
refer to the complex to which concentration is directed. 

Psychic trauma as a cause of neurosis is referred by Freud chiefly to 
the sexual sphere. 'This, however, cannot be accepted without very 
extensive reservations and has met with much opposition in scientific 
literature. Breuer and Freud began by discovering an “ unconseious ” 
state in respect of certain impressions in hysterics, and this state acts 
as a psychic trauma and leads to pathological symptoms. But that the 
impression remain concealed, it must be not only inhibited, that is, denied 
direct reaction, but must also be cut off from the associative activity of the 
ego. 

This feature, by the way, approximates hysterical phenomena to 
hypnoidal, but the former are, for various reasons, not explicable as 
hypnoidal states, for, in many cases, the pathological phenomena develop 
from impressions consciously received by the patients. For this reason, 
Breuer developed the hypothesis of change in nervous tension, this 
change making “ abnormal reflexes ” possible, and, according to him, the 
abnormality is caused by over-tension of the neuro-psychical tonus, with 
weakening of resistance as a result either of organic disposition, or of 
temporary illness, or of exhaustion. 1 

These reflexes are abnormal partly because they are a pathological 
response to external impressions and partly because they are not a direct 
response to an impression received, but are a response only through the 
mediation of pathological memories. 'These latter, isolating themselves 
from the patient’s own observation, or his ego, give hysterical symptoms 
their apparent arbitrariness and this, by the way, distinguishes hysteria 
from traumatic neuroses. 

Dissociation of the ego is by no means unusual. On the contrary, even 
in the normal state, this splitting may be observed to a certain extent. We 
may look without seeing, hear without being accountable to ourselves in 
respect of what we hear. Needless to say, the splitting is much deeper 
and more considerable in pathological states. In hypnosis and suggestion, 
we have obviously a similar, only deepened, process of dissociation of the 
subject’s ego or personality. 

But, according to Breuer, the splitting of the ego in hysteria is condi¬ 
tioned not by the weakening of attention, but by a prepossession through 
whieh the field of consciousness is essentially narrowed and more scope is 
given to reflex activity. However Breuer’s interpretation of the phenomena 
of hysteria may be regarded, it is obvious that it harmonises with the 
fundamental thesis of reflexology in regarding the higher manifestations 
of correlative activity from the standpoint of association reflexes, which, 
in the given case, take two directions, some entering into correlation with 
the personal complex of reflexes, others entering into no correlation with 
it. It is not neeessary to dilate here on the basic causes of this diverse 
relation of association reflexes to the personality or to the complex of 
1 Breuer und Freud : Studien iiber Hysterie ; Deuticke, Wien, 1895. 
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personal reflexes, a theme to which we have already referred, but, anyhow, 
it is clear that there is here a dynamic, and not an anatomical, difference 
in the phenomena. 

It must be noted here that Freud’s method, since it is exclusively sub¬ 
jective, has led its initiator to the gravely erroneous conclusion that sexual 
trauma is the basic cause of the common neuroses. Such error frequently 
results when investigations are given a subjective basis. The Great War 
produced an enormous number of neurotics, and here the traumata were of 
a different kind, and rarely sexual. 1 Thereupon, Freud’s disciple, Adler, 
advanced the doctrine, not of sexual trauma, propounded by his master as 
the cause of the common neuroses, but of social conflict, in which the 
neurotic manifests an active attitude towards the illness (“ flight into 
illness ”), which for him is something desired as an inevitable escape from 
the given situation. Adler’s theory also, though considerably wider in 
fundamental principles than Freud’s, is based, to a considerable extent, 
on subjective analysis, and therein lies its weakness. Let us point out, 
however, that Jung’s investigations (mentioned above) in respect of the 
association method, which takes the form of stimulus-words, have afforded 
an important objective indication of what has been experienced and done, 
and this indication may be used in revealing both the causes of neuroses 
and of criminal acts, fields in which it is already beginning to be applied. 
For this purpose a special list may be compiled in which words relating to 
what has been experienced are inserted among indifferent words, and it 
transpires that, when a word is presented to the subject in order to stimulate 
free association with other words, a more or less marked delay results in 
respect of the reaction, when words bearing reference to grievous experi¬ 
ences are presented. 

This objective method, which had been applied (Dr. Rosental) also by us 
in the Psychotherapeutical Hospital of the Institute for the Study of Brain 
supervised by me, gives much more valuable results than does subjective 
analysis alone. Here, too, it must be mentioned that, though facts are 
facts, precision in their interpretation, in the sense of the discrimination 
of subjective states, for instance, guilt, is exceedingly relative. On this 
point most writers agree. However this may be, the objective understand¬ 
ing of phenomena from the reflexological standpoint throws a light, 
hitherto unavailable, on Freud’s theory, with its processes of repression 
(inhibition), conversion (substitution), etc., and, at the same time, through 
the scheme of abnormal reflexes, supplements those processes which 
were regarded as purely subjective states (Dr. Kostyleft). 

Besides, as we have seen, the reflexological viewpoint affords the true 
explanation of psycho-analytic treatment. It is true that psycho-analysis 
as presented bv Breuer, and more so as presented by Freud, who developed 
it into a system, is, as we have said, teeming with a subjectivism often too 

1 Translators' note : For the Freudian point of view, see Psycho-analysis and 
the JVar Neuroses —a series of papers by Ferenczi, Abraham, Simmel, and Jones. 
Introduction by Freud ; Internat. Psycho-analytical Press, 1921. 
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involved and difficult to be explained even from the viewpoint of contem¬ 
porary subjective psychology. Nevertheless, it is clear from all that we 
have said above that the psycho-analytic method of treatment is easily 
understood by means of the reflexological doctrine of association-reflex 
activity. 

It is unnecessary to enter here into the details of this problem. We 
merely state that, from the viewpoint of reflexology, a strangulated affect 
is just an inhibited, that is, externally unexpressed, mimico-somatic 
reflex, which is revived by the psycho-analytic method, that is verbal 
stimuli, is ultimately released from inhibition, and is liberated, so that there 
results a cure, which presupposes the liberation of other reflexes also, which 
have been suppressed on inhibition of the fundamental reflex. 


CHAPTER LII 


The Freudian theory of dreams. Criticism of Freud’s views. Dreams a result of in¬ 
hibition of external discharge of neuro-psychical processes. The mechanism of 
phantasy. The mechanism of creativeness in poetry. 

T HERE is no doubt that dreams also, the detailed psychology of 
which has been elucidated by psycho-analysis, may be harmonised 
with the data of reflexology. Freud himself, when outlining the 
scheme of dream development, remarks that the psychic apparatus is 
constructed after the model of a reflex . 1 It is true that he intends this 
comparison to be taken figuratively, but, clearly, in discussing complex 
psychic phenomena, even he cannot dispense with the scheme of the 
reflex. 

According to Freud’s view , 2 in dreams there is a process which consists 
in a regression of the nervous current to the mechanism of perception. 
The phenomenon of regression he regards as nothing new, for thought in 
general often regresses along the path of memory, but usually does not 
transgress the limits separating it from perception, for memory never 
presents such vivid pictures as does perception. In dreams, on the contrary, 
regression extends much farther, almost as far as in hallucinations. 

But Freud thinks it impossible to answer definitely the question of how 
dreams are to be explained or of how the regression reaches the vividness 
of perception. He merely assumes that, in the waking state, the psychic 
apparatus encounters obstacles preventing disturbance of the continuous 
coursing stream of the nervous currents flowing from perception (P) 
towards motility (M), while sleep, because of suppression of the psychic 
activity, opens the way for regression. 

Needless to say, this does not explain anything. But, from the reflex- 
ological viewpoint, the matter is altogether different, for there is no ques¬ 
tion of a regression of the movement or of a return to the original area, but 
of a regression to the original form. Whatever the perception, the memory, 
or the dream, the direction of the reflex remains the same and is not 
reversed. A proof of this may be found in experiments in association 
reflexes. 

We know already that, after a certain number of associations of an 
electrical stimulus applied to the fingers or to the sole with a sound- 
stimulus, the sound-stimulus alone leads to a jerking back of the organ 
stimulated. In some of these cases, when consecutive applications of the 
sound-stimuli alone led to the jerking back of the fingers or the foot, the 
subject answered the question why he could not help making this move¬ 
ment by maintaining quite decisively that he actually felt a pain in the 
fingers or the sole, as if these were electrically stimulated. It is clear that 
the initial stimulation, arising in the auditory apparatus and travelling 
along the receptive part of the cutaneo-muscular area of the cortex (the 

1 Translators' note : See Freud : The Interpretation of Dreams, p. 426, tr. 
Brill. 

2 Translators’ note : Freud : l.c., p. 430 ff. 
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postcentral gyrus) to its centrifugal conductors (the precentral gyrus), 
revives the trace of the past cutaneous stimulation to a degree almost 
equal to the initial intensity. 

However, this phenomenon is observed only in some persons and only in 
the first stages of the association reflex, but, later, when the association 
reflex is fixed, this phenomenon usually ceases to be manifested. There¬ 
fore, we may maintain that the explanation of why the sound-stimulus 
revives the trace of the past cutaneous stimulation to a degree approaching 
the actual cutaneous stimulation consists in the fact that the inculcation of 
an association reflex at first encounters some resistance, which is expressed, 
when there is impediment of movement, in the development of heightened 
nervous tension, characterised by greater intensity of the subjective process. 

Dreams are, like thoughts, reflexes inhibited in their external manifesta¬ 
tion, but, in contradistinction to thoughts, dreams are distinguished by 
special vividness, because the suppressing influence of the active part of 
the personality—that part which controls internal stimulations—is 
removed. 

But psychologists are mistaken in thinking that we have, in dreams, a 
process regressive in respect of the sequence of the process, for they 
maintain that here there is a regression to processes of perception. 

We have referred above to the fact that processes freely discharged in 
motor reactions in the waking state occur without intense subjective images, 
while all inhibition of motor acts produces extreme tension and intensity 
of the subjective state. 'Therefore, there is no necessity to have recourse 
to the hypothesis of a regressive movement of the current in order to 
explain dreams, but we have only to recognise that, during sleep, there are 
conditions inhibiting external discharge in the form of movement, and this, 
under the influence of inflowing stimulations, enormouslv raises the 
intensity of subjective states. 

And, indeed, in sleep we have obviously inhibition of all motor reactions, 
for, notwithstanding even vivid pictures of movement, conversation, etc., 
all the sleeper’s motor organs remain motionless. We shall not here enter 
into an explanation of the causes of this phenomenon, which is obviously 
associated with suppression of the active part of the personality, this part 
being situated in the frontal areas. But a fact is a fact, and this fact 
explains the existence of dreams, for, according to the thesis propounded 
by us, inhibition of an external reaction, when this inhibition is accom¬ 
panied by simultaneous excitation of a certain area, always raises somewhat 
the intensity of the inner or subjective experiences. 

Therefore, everything experienced in the dream is as vivid as a hallucina¬ 
tion, and the development of hallucinations in those psychically ill must 
obviously also be associated with the existence, in certain cases, of condi¬ 
tions of inhibition produced by pathological causes. Therefore in mania, 
since there is very much motility and facilitated movement of reflexes, 
hallucinations are usually not observed or are rare, while, in other disturb¬ 
ances accompanied by inhibition and suppression of movement, they are 
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usually present, and, in stuprose conditions, sometimes apparently 
acquire extraordinary intensity, according to the accounts of the patients 
themselves. 

Freud’s assumption that dreams are always a fulfilment of the dreamer’s 
wishes must be regarded as inadequate. True, childhood dreams may 
have this character, but, in respect of the dreams of adults, whose mental 
life is exceedingly complex, we cannot agree that the dream, as Freud 
assumes, is usually a fulfilment of wishes conserved in the unconscious 
or unaccountable sphere. At any rate, my observations indicate that the 
dreams of adults may be exceedingly varied in character and are connected 
with external stimulations and states which precede sleep, and, in other 
cases, with stimulations occurring during sleep and with concentration 
before sleep on some object whch may or may not be desirable to the 
dreamer, and, finally, with the general tone or mood in which the dreamer 
falls asleep, and with certain phenomena in the organic sphere. 

Thus, we are here concerned with phenomena which develop from the 
same source as do inner experiences in the waking state and, consequently, 
there is no reason to have recourse to special hypotheses, as Freud has. 

As regards the phenomenon which Freud calls “ censorship,” this 
process of non-acceptance of certain subjective experiences by the ego 
must be reduced to the inhibitory influence of that complex of association 
reflexes which is closely bound up with the personality of the given 
individual, this inhibitory influence being exerted in respect of such 
association reflexes as stand in opposition to the complex, are irreconcilable 
with it, and are, therefore, suppressed. In a word, there is here a special 
inhibitory act associated with the most stable group of personal reflexes, 
this group being always the most apt to revive and standing in the most 
intimate relation with the somatic sphere. 

Ultimately, dreams, too, which Freud regards as a reanimation of latent 
wishes and, as it were, a sensory regression, are really only an internal 
manifestation of excitation during the inhibition of reflexes, this excitation 
resulting from certain influences and states accompanying or preceding 
sleep. 

By the way, the mechanism of phantasy, according to Freud, resembles 
that of dreams, for there is a reanimation of traces of previous experiences, 
usually even childhood experiences, and these traces develop in accordance 
with the wishes of the person. 

If we admit the conditional character of the last-mentioned statement, 
which is a tribute Freud pays to his one-sided domination by his theory, we 
are again confronted by the thesis that in creativeness there is ultimately 
reproduction of results of past experience, and this reproduction takes the 
form of a revival of association reflexes, the revival being conditioned by the 
given problem as a stimulus establishing a dominant. 

Obviously, the mechanism of poetic inspiration in literary cieativeness 
may be interpreted from the viewpoint of reflexology. Without entering 
into the details of the problem of creativeness, a problem which we have 
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already discussed, we shall dilate here on the conclusions reached by N. 
Kostyleff, who explicates the problem of the correlation of reflexological 
data with complex subjective processes. 

Setting out from our fundamental thesis that all mental processes, 
including reasoning, are reflexes, this writer points out that confidence 
may no longer be placed in one who tries to show that there is no corres¬ 
pondence between the functioning of the cerebral mechanism and psychic 
phenomena discovered by self-observation. Kostyleff shows that inner or 
subjective processes of such a kind as, at first glance, appear heterogeneous, 
for instance mental images, including the most insensible, such as con¬ 
scious states verbally unexpressed, still exhibit characteristics which 
approximate them to the mechanism of cerebral reflexes. 

It must be recognised that images, as usually understood, do not exist, 
but that an image is a group which has originated from sensations. Adopt¬ 
ing this position, we must naturally approximate the image to the scheme 
of cerebral reflexes. 

Metaphysical concepts are now replaced by exact data : “ spirit ” by 
the mechanism of cerebral reflexes, the ego by a central complex of these 
reflexes. And even the unconscious is now truly and exactly explained, 
for it consists of reflexes whose paths have been beaten in the central 
nervous system, but which, in respect of reproduction at a given moment, 
do not depend on the active side of the personality, this active side being 
constituted of a complex of association reflexes which have originally 
issued from the somatic sphere. Therefore, certain reflexes remain 
unaccountable. 1 

We must add that even an habitual reflex accompanied by a conscious 
process may become an extroconscious or subconscious process, that is, an 
unaccountable process, in objective terminology. For this to happen, it 
is sufficient if the active side of the personality becomes incapable of 
evoking the reflex, as occurs when the active side is distracted to other 
processes. Consequently, the reflex will no longer be actively reproduced. 

Bodily processes which constantly occur inside the organism produce 
impulses which flow unintermittently to the central organs and, on the 
one hand, determine the so-called inner needs of the organism and 
condition the active relation of the personality to the environment and, on 
the other, determine a certain direction of motor reactions, which take the 
form of concentration, orientation, defence, or aggression. Consequently, 
there are here processes which follow their usual course from the peri¬ 
pheral apparatus to the central organs and from the latter back to the 
periphery, but, as all inner processes which send impulses to the central 
organs are, as a result of inhibitory influences, characterised by a certain 
slowness in their development, they inevitably become conscious, their 
integration expressing itself in a subjective state known in psychology as 
the ego or self-consciousness. 

1 Apropos, see the development of these views in my book : Suggestion and 
its Role in Social Life, especially the latest, that is, the French, edition. 
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In this ego, also called “ the conscious sphere,” individual bodily pro¬ 
cesses are not reflected individually, but enter the general complex of 
the conscious ego, except when some inner function is emphasised because 
of its unusual excitation, depression, or pathological stimulation. W hen 
this occurs, this function stands out, as a special ingredient taking the 
form of inner perception, in the subject’s conscious ego. 

All so-called active movements and active concentration are also con¬ 
nected with the ego complex. Therefore, everything perceived under the 
influence of “ voluntary ” acts and active or “ volitional ” concentration 
becomes bound up with the subject’s ego and becomes conscious. But 
all other perceptions in which active concentration does not participate 
remain outside the conscious complex. 1 However, this in nowise 
changes the essence of the energic process, that is, its fundamental 
scheme. 

As every active process is accompanied by impediment and retardation 
of the whole process, it is possible that these, supplemented by the 
excitation, make it conscious, for being conscious is, as must be supposed, 
a result of inner tension of energy in the centres, and this tension is a direct 
result of impediment or inhibition. 

Unconscious or unaccountable processes also enter into relation with 
the subject’s ego or the active side of the personality from the moment 
when they become objects of active concentration, and so they become 
conscious or accountable. On the other hand, conscious processes cease 
to be conscious when attention is distracted or suppressed. 

In view of everything that has been said, all association-reflex processes 
fall into two main groups : the conscious or accountable and the uncon¬ 
scious or unaccountable. Correlations between the former and the latter 
are established chiefly through active concentration. On the other hand, 
when concentration is suppressed in respect of conscious or accountable 
processes, they become unaccountable. 

The unconscious or unaccountable group—“ the subconscious ” in 
subjective terminology—must not be confused with those purely nervous 
processes of the lower centres, processes which, in a developed organism, 
have nothing in common with consciousness. The unaccountable complex 
includes those processes which have been in the conscious or—in objective 
terminology—accountable complex and, later, on withdrawal of active 
concentration, have temporarily dropped out of that complex, but may 
re-enter it by means of active reproduction. On the other hand, this 
complex embraces those processes which, because of distraction of con¬ 
centration at the moment of their development, have not entered the 
conscious or accountable group, but which will enter this group as soon 
as they arouse active concentration and enter into correlation with the 
latter. 

The extroconscious group of reflexes, which we call unaccountable, may 
exert a certain influence on the accountable group, for the reflexes which 

1 See V. Bechterev : Personal and General Consciousness—Vestnik Psychologii. 
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remain in the unaccountable group are not completely devoid of con¬ 
nection with the accountable complex. This influence shows itself, for 
instance, in the individual’s general mimico-somatic state. 

It is clear from the above-said that both the accountable and the 
unaccountable activity conform to the same laws in respect of their 
manifestation. 

Both the conscious or accountable and the extroconscious or unaccount¬ 
able group are divisible, on the basis of the fundamental stimuli partici¬ 
pating in the creation of personality, into association complexes.' Thus, 
we may distinguish somatic, sex, physico-cosmical, and social complexes, 
and these are divisible into still more particular complexes. 

The reflexes which constitute each of these complexes are always 
inter-associated as a result of contiguity or of some other association in 
respect of the stimuli which have evoked them. Besides, the reflexes of 
one complex may, as a result of certain conditions, enter into correlation 
with those of different complexes. 

The division of complexes according to affects (or mimico-somatic 
reflexes), as propounded by the Freudian school, cannot be accepted, 
because one and the same external influence may excite different affects 
according to the state of the organism. A sated man, for instance, 
experiences disgust and manifests a defence reflex at the sight of food, 
while a hungry man experiences an urge and manifests an aggressive reflex 
in regard to food. In the first case, the sight of food is accompanied by a 
positive general tonus, in the second, by a negative general tonus. More¬ 
over, the dissociability of affects (that is, of mimico-somatic states), of 
which this school speaks, does not tally with such a division. 

The receptive organs utilise by no means all the external energy, and, 
because of expenditure in overcoming obstacles in the receptive apparatus, 
only part of this energy is transformed into nervous current, the impeding 
of which in the central organs leads, when there is excitation, to enhanced 
tension of energy, and this, as we have said, makes the process accountable. 
In the normal state, the process encounters the greatest impediment in 
the cortex when there is active concentration on the external object which 
supports a continuous afflux of nervous excitation from the appropriate 
organ. Therefore, the process of active concentration is always strikingly 
accountable, but the reproductive process, since it is not accompanied by 
a supporting excitation on the part of the receptive organ, though it is 
accountable, is always less vivid than the process of concentration on an 
external object. 

It must be assumed that transformation of external energies in the 
various organs leads to a development of current of different waves or 
rhythm, and this, together with the tension of energy, determines the 
qualities of fundamental sensations. 

General tonus positive in character is, as experiment shows, associated 
with favourable, moderate influences and with the correlative activity of 
tension of such a degree that the cerebral apparatus operates with facility, 
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the losses arising from its activity being, in the course of the work, fully 
restored as a result of arterial hyperemia. 

Negative general tonus occurs when the conditions are the opposite, 
and here the apparatus does not succeed in restoring the losses which it 
suffers during work. 

This may be stated of the activity of the brain, which is supplied with 
a vascular system regulating its work and sending to it impulses which 
depend on the state of the vascular system. But external influences 
become associated, through direct stimulation or association reflexes, 
with a certain vasomotor or other effect inside the body, and these effects, 
by influencing favourably or unfavourably the activity of the endocrine 
organs and of the brain, lead in turn to states of positive or negative 
general tonus. 

Lastly, toxic influences also, entering from outside or developing 
inside the body, may act analogously on the cardio-vascular system and 
thus evoke states of positive or negative tonus. The above-mentioned 
are the chief sources of change in the general mimico-somatic tonus. 

It must be noted, in respect of the character of external stimuli acting 
on the cardio-vascular system, that all unusually intense stimuli, especially 
those impinging without personal preparation (or unexpectedly), influence 
unfavourably the state of the cardio-vascular apparatus and produce a 
very marked sympathicotony associated with the subjective state of dis¬ 
pleasure, while all moderate stimuli, acting favourably on the receptive 
organs, at the same time act favourably on the cardio-vascular system, 
produce moderate sympathico-vagotony, and are reflected in the subjective 
sphere by a state of pleasure. A similar influence may be reproductivo- 
associative in character and so support some state or other in the form of an 
association reflex. 

Further, we note that if the associations so-called in subjective psycho¬ 
logy correspond to association reflexes more elementary in character, the 
energic tension of the given association reflexes, ready to discharge in a 
certain direction, but temporarily impeded or inhibited, is manifested as 
tendency. 

If this tendency is accompanied by a favourable reaction on the part 
of the cardio-vascular system, it is manifested as a wish in the subjective 
sphere. 

We have already said that concentration is always associated with 
intensification of the subjective process, but weakening or even complete 
disappearance of subjective processes is conditioned by distraction of 
concentration. Every one knows that, by means of distraction of con¬ 
centration, even a severe toothache may be mitigated, while direction of 
concentration to a painful area increases the pain. On the other hand, 
inhibition, as an objective fact and occurring in various cases, corresponds 
to forgetfulness in the subjective sphere and simultaneously leads to 
easing the suffering or weakening the pleasure, to lowering the speed of 
associations, to indecision, and to incapacity to act. 
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Substitution takes place in slips of the tongue, in the replacement of 
one movement or action by another, in the substitution of some meaning¬ 
less or half-meaningless expression—for instance, “ as it were,” etc.—for 
a missing word, while in the subjective sphere we have the substitution of 
one memory for another, and substitution when, in searching for a word, 
we use an habitual and established association, etc. 

Tarde (Les lois de Vimitatioii) refers the phenomena dealt with here 
to so-called interference. Referring to the fact that a casual thought, 
as if it were a solid statement, influences a parallel wish and increases its 
intensity, he cites the following example : “I should like very much to 
become an orator in parliament, and my friend’s compliment convinces me 
that real oratorical talent will immediately develop in me. This con¬ 
viction increases my vanity, which, by the way, has enhanced my aptitude 
to be convinced.” In objective investigation, we are obviously concerned 
in this case with stimulation of association reflexes. 

On the other hand, a contradictory or negative opinion does not promote 
one’s tendency, but acts in the opposite direction. It is clear that the 
opinion, in this case, will prove an inhib tory force in respect of the 
manifestation of this tendency. How much real talent has thus been 
blighted through wrong education, when the harsh domination of an 
ungifted teacher has nipped in the bud talents which otherwise might have 
reached full flower ! 


CHAPTER LIII 


The personal complex of association reflexes in its relationship with the subjective ego. 
Processes of inhibition and release from inhibition ; and the subjective processes of 
distraction and attraction of attention. Differentiation, selective generalisation, 
and subjective analysis and synthesis. General conclusion. 

E verything said above is, in many respects, a reproduction 
of what I have developed and proved in a number of papers. 
In order to explain the relation of the personal complex to the 
subjective ego, I shall here adduce what I have already said concerning 
this complex, which arises on the basis of somatic stimulations. 

It is scarcely necessary to demonstrate that all those organic reflexes 
which secure the organism’s existence develop in the earliest period of 
the individual’s being, some of them even in the womb . 1 Therefore, the 
complex-organic association reflexes which develop on this basis also 
constitute a primary group of association reflexes as necessary for life as 
are all organic reflexes. Moreover, all interno-external association 
reflexes, since they stand in the most intimate correlation with them, 
naturally belong to them. These really form the somatic complex of 
association reflexes to which, in subjective psychology, corresponds the 
organic ego of each and every subject, with all its inner experiences and 
needs. 

On the basis of this complex of association reflexes, other groups of 
association reflexes develop through furtherconnections. The integration of 
somatic reflexes and of muscle-joint association reflexes developing in close 
connection with them may be called the personal complex, which consists 
of reflexes corresponding, in subjective psychology, to “ volitional ” 
movements, which are above all directed to the active expression of one’s 

eg°- 

These “ volitional ” movements develop—in connection with the 
general mimico-somatic tonus—like all other association reflexes, on the 
basis of inter-association of organic muscle-joint stimulations. Let us 
take an example : As a result of reflex movements, a child pricks its 
hand with a pointed object ; consequently, an ordinary defence reflex 
naturally develops in respect of the prick. But the stimulation arising 
from the prick has become associated with the sight of the pointed object, 
with even momentary concentration on it, and with a negative mimico- 
somatic tonus. So, on another occasion, the mere sight of something 
pointed, although there is no prick, causes a precautionary movement of 
the hand, which reproduces the previous defence reflex, the reflex, in 
this case, being caused, in connection with a negative mimico-somatic 
tonus, not by a prick, but only by visual impulses. Afterwards, a similar 
reflex may be reproductively evoked through the mediumship of con¬ 
centration on the pricking object or on its influence in the past, the 
concentration in question having participated in the reflex. In the same 

1 Minkowsky (Zurich) has recently, by means of experiments on embryos, made 
detailed investigations of these reflexes. 
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way, personal reflexes aggressive in character arise when reflexively 
produced muscle-joint stimulations become connected with a positive 
mimico-somatic tonus. 

Further, we cannot refrain from noting here that the data at our 
disposal permit 11s to assume that processes of inhibition and release of 
association reflexes are correlated with the subjective processes of dis¬ 
traction and attraction of attention, as we have already mentioned. 
Indeed, proof may be adduced that processes of inner inhibition and of 
distraction of attention go hand in hand. Thus, we know that an 
irrelevant stimulus acts for the most part inhibitorily on an inculcated 
association reflex, and, at the same time, subjective analysis tells us that 
an irrelevant stimulus distracts attention. On the other hand, we know 
that attention is distracted particularly by new stimuli, while stimuli to 
which we are accustomed do not distract attention. 

We know that personal reflexes, in turn, serve as a source from which 
other association reflexes spring. Let us assume that a man hears a 
familiar sound, goes towards it, discovers that its source is a sheep, and 
involuntarily exclaims : “ Oh, this is a sheep ! ” Here the bleating is, 
as a result of active movements, associated with the visual influence and 
a certain verbal symbol ; consequently, the same sound on another 
occasion produces a symbolic association reflex, which is expressed in the 
verbal denotation “ sheep ”. 

Thus, the personal complex of association reflexes, since it is the chief 
determinant of the organism’s relations to the environment and is the 
immediate directer of its actions and conduct, gives rise to continuous 
enrichment in the form of new reflexes. 

But this is not all. Preparation of the external organs for the reception 
of external stimuli and for the development of dominants in the appropriate 
centres—processes which we call personal or active concentration— 
develops in connection with the personal complex of association reflexes. 

By means of this concentration, which is directed by the personal 
complex, a person may, to a certain extent and in connection with 
established needs, choose from among the external stimuli and make a 
personal choice in respect of his movements. 

Here active concentration exerts a regulatory influence not only on the 
general motor sphere, where it leads to choice in respect of certain move¬ 
ments, but also on symbolic reflexes, and thus conditions a certain verbal 
connection called the logical connection or the logical combination of 
verbal symbols. Thus, the personal complex of association reflexes serves 
as a basis of those activities denoted by the word “ cognitive ” (the self 
as logical subject). 

If we take into consideration that concentration may be directed to the 
manifestation of a person’s own verbal or other association reflexes, we 
thus arrive at the self-determination of the personal complex or of what 
subjective psychologists call the empirical self. 

We shall not dilate on other fundamental complexes of association 
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reflexes. We shall merely note here that a general sthenie reaction (a 
heightened general tonus), manifesting itself in an enhancement of 
energy, is usually aeeompanied by a subjective state consisting in a 
facilitated flow of associations, while an asthenie reaction is aeeompanied 
by a lowering of energy and by sluggishness in the flow of associations. 

Long ago, Spinoza defined pleasure as an enhancement of power or of 
eapaeity to aet. Indeed, all pleasure is aeeompanied by enhancement of 
energy and increased circulation of the blood, particularly in the organ 
stimulated, and this increase raises the nervous tone of the organ. General 
pleasure is aeeompanied by general enhancement of energy and general 
quiekening of the circulation of the blood, particularly in the brain. 
Displeasure, on the contrary, is aeeompanied by depression of nervous 
energy and of the eireulation of the blood. 

Bio-ehemieal reactions, hormonie and fermentative in character, are 
not without significance in regard to general sthenic or invigorating and 
asthenie or depressing reactions aeeompanied by subjective states, in the 
first ease, of pleasure, in the seeond, of displeasure. 

Further, the differentiation and the selective generalisation of association 
reflexes neeessarily correlate with analysis and synthesis, whieh we find 
in subjective processes. 

Indeed, it is not difficult to see that psyehie processes or the sunjeetive 
manifestations of assoeiation-reflex activity are conformable to the same 
fundamental laws of differentiation and selective generalisation as are all 
association reflexes. We know that analysis and synthesis are the bases 
of thinking and mental activity in general. It may be proved by experi¬ 
ment that even the development of sensation proceeds, on the one hand, 
through gradual analysis and, on the other, through synthesis, as Professor 
Lange’s 1 experiments and Professor Nikitin’s 2 (my laboratory) investiga¬ 
tions show. 

Lastly, we know from everyday observation that the sensations whieh 
we reeeive are split up by eonseiousness into their constituent parts and, 
on the other hand, a number of somewhat similar sensations are generalised 
by synthesis, so that we get so-ealled general notions. 

If we eompare with this the development of assoeiation-reflex activity 
in objective investigation, we shall here, too, find a correlation—perfectly 
conforming to law—of processes subjective and objective in eharaeter, 
in the form of analysis and synthesis, on the one hand, and differentiation 
and selective generalisation, on the other. 

Lastly, the development of association reflexes in response to signal- 
stimuli finds corresponding expression in subjective states, for what are 
known as “ pleasurable anticipation ” and “ preliminary pleasure ’’ are the 
subjective expression of the phenomenon in question. This pleasurable 
anticipation or preliminary pleasure is, as every one knows, a result of 
experience and, what is more, of experience quite analogous in subjective 

1 N. Lange : Voprosi pliilosophii i psychologii, 1892, vols. XIII-XVI. 

2 Dr. Nikitin : Vestnik psychologii, 1905, vol. II. 
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perception to the experience which we reproduce objectively in our labora¬ 
tories. 

A man who has once experienced pleasure or displeasure anticipates 
this pleasure or displeasure in the future on the first hint of possible 
realisation of the given stimulus and the experience associated with it. 


It is clear from the above-said that the objective bio-social study of 
personality and the study of psychic phenomena through direct self-observ¬ 
ation should not clash with each other. Indeed, the study of subjective 
processes on oneself should supplement the study of the objective manifesta¬ 
tions of personality, so that the interrelation between both may be 
elucidated. 

Thus, it is clear that the reflexological method makes it possible not only 
to study the processes of man’s association-reflex activity from the objective 
aspect, but, simultaneously, to elucidate the greater or lesser correspond¬ 
ence between these and the subjective processes and the greater or lesser 
completeness of the verbal account of the subjective processes. 1 Such a 
method of parallel investigation carried out on oneself, especially in 
respect of mimico-somatic reflexes, a method by which the objective, as 
well as the subjective, aspect of the process may be studied side by side, 
is very valuable. By the way, I and Dr. Shumkov, in a special paper 
addressed to the Congress of Pedology, Experimental Pedagogics, and 
Psychoneurology (January, 1924, Leningrad) described this method in its 
application to the investigation of the alertness reflex. 2 

But if, in complexes of association reflexes, we must recognise a certain 
correlation between the subjective data and the objective or external 
manifestations, it is obvious that reflexology or the objective bio-social 
study of personality, and the data of the subjective world studied through 
direct self-observation are complementary departments of knowledge, 
and the more closely we study the mutual relations between reflexes, the 
more completely we comprehend the correlations between the subjective 
phenomena corresponding to them. 

For this reason, subjective phenomena should not be studied apart from 
their correlation with the data of reflexology as an objective science. 
Reflexology, which regards the change of dominants developing and replac¬ 
ing each other together with their association reflexes in their various 
manifestations and complexes as the fundamental manifestation of 
association-reflex activity, maintains that those inner phenomena which 
are accompanied by the development of subjective states studied by direct 
self-observation are merely association reflexes externally unexpressed, 
and, therefore, all these correlations, conformable to law and investigated 

1 V. Bechterev : The Fundamental Manifestations of Neuro-psychical Activity 
Objectively Investigated—Russky Vratch, No. 12, 1911. 

2 See Nezv Discoveries in the Reflexology and Physiology of the Nervous System, 
State Publishers, Leningrad, 1925. 
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in association reflexes, bear directly on the corresponding inner or subjective 
processes. And it cannot be otherwise, for, in both cases, there is a unitary 
neuro-psychical process. 

When we observe inhibition of a mimico-somatic anger reaction, this 
inhibition is conditioned either by distraction of concentration to other 
external stimuli or by reproduction of unexpressed, antagonistic complexes 
of association reflexes. These complexes, having arisen under the con¬ 
ditions of the social environment, take the form of duty, responsibility 
before the law and public opinion, fear of certain consequences of one’s 
actions, etc. These inhibitory influences may issue also from outside, as 
when anger is mitigated by the threats or persuasion of a second person. 

Here the nervous energy, in the form of a current realising association- 
reflex activity, encounters, in the cerebral cortex, obstacles to its conduc¬ 
tion and, therefore, reaches its highest tension and leads to subjective 
phenomena, but, when the inhibition is removed and the energic tension 
falls, the accompanying subjective phenomena weaken and even disappear. 

The source of this energy is to be found, as we know, in the external 
world, whence it enters the body, on the one hand, in the form of nutritive 
material, which travels along the alimentary paths and then enters the 
blood which nourishes the brain, while, on the other hand, light- 
and sound-stimuli, mechanical impacts, olfactory, gustatory and other 
stimuli act on the receptive organs—which are transformers of external 
energies—and are transmitted to the cerebral centres as nervous current, 
which, summating in the nerve cells during weak and infrequent stimula¬ 
tions, ultimately leads to appropriate discharges. 

When inhibition is removed, the same nervous energy is transmitted 
along the efferent conductors to the skeletal and smooth muscles and the 
secretory cells of the glands and so is transformed into mechanical and 
molecular work. 

In this way, in the personality of a human agent, an appropriate inter¬ 
relation is established between, on the one hand, the various manifestations 
of the external, environmental energies, which act on him through the 
introduction of reserve energy in the form of food and through external 
stimulations of the receptive organs, and, on the other, various kinds of 
mechanical and molecular work performed by his bodily organs. 

It is scarcely necessary to state that the prototype of such interrelation 
is already given in the cellular protoplasm of the amoeba, the simplest 
living accumulator of energy, an accumulator in which no nervous system 
has hitherto been discovered and in which there are no other tissues, or, 
more exactly, in whose protoplasm we find the chemical elements of all 
the tissues of the higher animals, even the elements of nerve tissue, for 
only through evolution does gradual differentiation of the tissues of the 
organism occur in the phylogenetic animal scale. 

Through evolution, a particular co-ordinating apparatus—the brain— 
as the chief accumulator of energy in the higher animals, also specially 
develops with its conductors in the form of epithelial neuro-muscular and 
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epithelial neuro-glandular systems, while the connective tissue, which 
differentiates appropriately in the various organs, serves chiefly (though 
by no means exclusively) the static needs of the organism and secures for 
the organs a construction adapted to the more effective execution of their 
functions, including those functions bound up with the activity of the 
co-ordinating apparatus. 


CHAPTER LIV 


The lines along which the reflexological investigation of personality must be conducted. 
General principle of the method of objective observation and investigation. 

I N the investigation of personality, not only must attention be paid 
to medical examination and to investigation of the general constitu¬ 
tion, to the anthropological type, to various bio-chemical and, in 
particular, hormonic and fermentative reactions, to ordinary or inherited 
reflexes, but we must also take into consideration all the manifestations 
of personality, under the various forms of association reflexes and 
dominant processes or concentration, in their relationship with the external 
and internal stimuli, both present and past. For this purpose, we have 
elaborated a scheme to guide observation of the person’s main reactions 
—under the particular environmental conditions and in response to the 
various environmental influences—in respect of his manifestations in the 
sphere of complex-organic reflexes or instincts, in the mimico-somatic 
sphere, in the sphere of established behaviour sets in general, in respect 
of the character of his speech reactions and of his peculiar creative 
activity. Uninterrupted observation of the person’s manifestations and 
their causes or stimuli, even over a period of ten days, is sufficient to 
enable us to arrive at a more or less complete determination of his relation 
to the environment and of his reactions dependent on various influences. 
Missing links may be filled in by natural experiment, including the 
artificial application of an appropriate stimulus, and we utilise this experi¬ 
ment in such cases. Here, of course, an analysis of the reactions is 
necessary ; not, however, the subjective analysis in vogue among psy¬ 
chologists, but a correlation of the person’s various manifestations one 
with the other ; a correlation of aggressive, inhibitory, and defensive 
reactions to certain stimuli, these reactions being results of past experience 
and established set; a correlation with the age, sex, constitution, 
anthropological type, special talent, etc. Observation of the professional 
work also and of the results achieved in it is of the utmost importance. 
This necessitates special methods of observation and investigation. 
Ever}' such investigation demands, of course, some expenditure of time, 
but always provides valuable material for the study of personality. 

In empirico-psychological investigations, it is usual to apply special 
tests so as to save time, and various psychologists have advanced methods 
differing according to the individual psychologist’s view of the psychic 
sphere. Here belong the methods of Binet-Simon, Sante de Sanctis, 
Rossolimo, Netchayev, Lazursky, Pierkovsky, and others. Let us note 
that the very multiplicity of these methods shows that psychology affords 
no firm footing for the investigation of personality, although the material 
obtained is not devoid of a certain practical, scientific value, since it affords 
an objective indication of the given personality in the given conditions 
of the individual’s activity. 

It is self-evident that the reflexological investigation of personality 
may also be applied in the form of tests, which make it possible to conduct 
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a personal investigation in the course of a relatively short time. For this 
purpose, it is, in my opinion, necessary above all to determine, by 
appropriate methods, the degree of refinement of audition, visual spatial 
discrimination, cutaneous sensibility, capacity to determine weight; 
the physical strength of the wrist, the accuracy of its movements, 
its fatigability, as registered by the dynamometer; and also the 
degree of professional skill in relationship with its acquisition in the 
past. 

Next we should determine the person’s capacity for work, that is, his 
exercisability, the development of excitation during the given work, 
subsequent fatigue, as well as the degree of inner effort and the stability 
of concentration on the work (by means of applying an irrelevant stimulus 
at a certain moment). 1 Lastly, speed in the formation and differentiation 
of association-motor reflexes must be investigated by laboratory methods. 
In addition, the individual peculiarities of creative activity in given 
conditions of work may be investigated by special methods. 

All these indications may be utilised only in reference to the objective 
data, and we must not exclude creative activity, which is to be evaluated 
in respect of time, form, expression of personality, greater or lesser 
success in the solution of the task, the character of the work, the relation 
to the environment, etc. 

It is always essential to consider not only the quantitative, but also the 
qualitative, aspect of the work, and to do so perfectly objectively, without 
excursions into the subjective sphere. Thus, in their connection with 
hereditary conditions, with peculiarities of the physical constitution and 
general reactivity connected with hormonic conditions discoverable by 
medical, anthropological, and bio-chemical investigations, the essential 
aspects of the personality of man as an agent in the social environment 
may be revealed, when his behaviour has been studied over a certain 
period of time. 

In concluding the present work, let us briefly remark that reflexology, 
in its present state, is already, in the form of pathological reflexology, being 
widely applied to the pathology of personality, as I have described in a 
series of papers beginning from the middle of the ’nineties. Papers on the' 
investigation of simulation and those on reflexo-therapy also belong here. 
Reflexology is particularly fruitful for the understanding of the common 
neuroses, and also of hypnosis and suggestion, both of which find a 
truer explanation precisely from the standpoint of reflexology, as I have 
shown many years ago in a special work (La suggestion et son role dans la 
vie sociale, Paris). Reflexology is no less fruitful in explaining the genesis 
of various pathological habits and phobias and also elucidates sexual 

1 This method was elaborated by me and my associate, V. I. Timofeyevsky, 
and consists in sounding a bell signal, which, in the course of mental work and 
before the onset of fatigue, produces temporarily heightened capacity for work 
in the case of those endowed with stronger powers of concentration, while it lowers 
capacity in the case of those endowed with weaker powers. 
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inversions and perversions. To this I have also devoted a number of 
separate papers. 

Next we must recognise the particular significance of reflexology in 
applied science, for instance, in the study of work and of the person’s 
professional peculiarities, a study to which, in the Institute for the Study 
of Brain supervised by me, a number of scientific collaborators and I 
devote ourselves. 

Further, in the sphere of pedagogics, reflexology is being applied in 
the investigation of the conditions of development (genetic reflexology), 
and also of correct education and methods for the improvement of defects 
in the individual’s behaviour (reflexological pedagogics and orthopedics). 
By the way, in the Educational Clinic (an Institute under my supervision) 
for nervous children—at the Psychoneurological Academy—a special 
training-college for the reflexological study and education of children 
was opened in the beginning of 1925. 

In the sphere of biology, reflexology, side by side with behaviourism, 
is being extensively applied in the study of the functions of the receptive 
organs, and utilises here experiments in association reflexes and—in the 
case of the various species of the animal kingdom—dressage and various 
other manifestations. 

Lastly, sociology also finds in the reflexology of the masses or “ col¬ 
lective reflexology ” one of the objective bases of the study of the develop¬ 
ment of communities, the characterology of social strata, classes, and 
professions, and their interrelations, and finds it in connection with the 
objective study of the economic factors in behaviour. 

All that has been stated above is not exhaustive, but is sufficient to show 
to what extent reflexology, which always relies on the strictly objective 
method of investigation, is a fertilising factor in a number of theoretical 
and applied sciences. 

In the course of time, it will doubtlessly provide a scientific basis for 
the other humanistic sciences, too. The time is not far distant when the 
most complex and subtle manifestations of human personality, such as 
the various branches of art, will be studied by a method as strictly objective 
as that applied in ever} 7 department of natural science. Therefore, it is 
to be expected that the future will replace the modern psychology of art 
by the reflexology of art. The foundations of this branch of reflexology 
are already laid. 



F igure i : Plan of Rcflcxological Apparatus (for experiments on human 
beings). 
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Laboratory for General Reflexology in the State Reflexological 
Institute for the Study of Brain, Leningrad. 


PRINCIPAL PARTS OF THE APPARATUS: 


Large accumulator (6 volts) : source of the continuous current for 
the whole apparatus. 


Small accumulator (2 volts) for the signal lamps. 

INIain switch-board used by the investigator. 

Induction-coil sending alternating current to the left switch (F). 
Induction-coil sending alternating current to the right switch (G). 
The left switch (Protopopov’s) for the subject's It, 
right hand. | ln the cabinet to be 

The right switch (Protopopov’s) for the subject’s f ^cupied hy the 

left hand. J subject. 

Automatic regulator of stimulus-sequence (“ time > 
relay ”). 


The chronoscopist’s signal lamp. 

Signal button from the chronoscopist to the in¬ 
vestigator. 

Chronoscope. 

Interrupter of the continuous current of the coils. 


In the chronoscope 
room (denoted 
bv a zigzag line). 
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Figure 2 : General View of the ReHexological Apparatus of the State Reflexological Institute for the Study of Brain. 

In the foreground, a table with a distributing-board and a u time relay.” Behind (in the cabinet) may be seen 
the switches on which the subject’s hands rest. On the right, a kymograph with an accessory for the recording of 
motor effect. 
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Figure 3 : Experimental Procedure in the Reflexological Laboratory of the State Reflexological 
Institute for the Study of Brain. 

The shutter, behind which the subject is situated, is drawn down during the experiment. The 
movements are recorded according to the lightings of the signal lamps and are registered on 
the kymograph. 







Figure 4 : Reflexological Apparatus in the Second Psychiatric Clinic (general 
view). 

The investigator's table in front of the cabinet in which the subject is situated. 
On the table, a distributing-board (left) and a stand with apparatus for re¬ 
cording the movements of the hand, respiration, and pulse—by transmission 
through the air in the rubber tubes. On the right-hand upper corner, the 
drums and the kymograph. 
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Figure 5 : Reflexological Apparatus in the Second Psychiatric Clinic (details). 

Below, a distributing-board ; left and somewhat higher, a general contact- 
breaker ; still higher, a distributer of faradic current. In the centre, an 
apparatus for changing the colour of the central lamp (the lever turns a 
circular plate of glass of various colours, the plate being hidden behind the 
board). Above the lever a box enclosing the central lamp. On each side of 
the box, a signal lamp from the switches. 
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Figure 6 : The “ Time Relay ” (front view) : an apparatus automatically 
regulating the duration of the stimuli and the intervals between 
them. 

On the right and left sides of the floor of the apparatus, switches for the 
frame and the electromagnet. In the centre, the frame, the revolving 
drums (with a handle for winding them—on the right), collecters, and, 
under the drums, a vaseline container, in which the blades regulating 
the speed of movement revolve. 
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Figure 7: The “Time Relay ” (side view): 

Frame seen in profile. 

The electromagnet which sets the mechanism 
in motion. On the vertical board behind, 
signal lamps : from the chronoscopist (top 
centre), from the switches for the subject’s 
hand (at the sides). Below (centre), a switch 
which cuts off the current to the signal lamps, 
and (at the side) one which cuts off the 
current to the chronoscope. 
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Figure 8 : A Switch for the Subject’s Hand. 

A special stand makes it possible to record the movements. (This switch is 
made from a board, old nails, two copper plates, and several screws.) 

All the movements of the hand are transmitted by mechanical conduction 
(leads) to special springs which record these movements on the kymograph. 
The subject’s fingers rest on the head of two screws isolated from the switch. 
These screws conduct the electric stimulus (faradic current). Behind the 
fingers (to the right), a plate leads from the movable frame of the sw itch and 
cuts off the current to the chronoscope (by means of the lower contact, when 
the hand is pressed down) or to the signal lamp (by means of the upper con¬ 
tact, when the hand is withdrawn). 
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Figure 9 : Recording of Hand Movements on the Kymograph by means of 
Springs to which are Attached Leads from the Subject's Hands. 

Below, an electromagnetic indicator which records the stimulus time. 
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In addition to the above-mentioned works, the objective study of human 
and animal association-reflex activity has been prosecuted by a large number of 
collaborators, who, under my direction, worked at different times in my reflexo- 
logical laboratory and in the scientific institutions supervised by me. The 
present circumstances make it impossible to enumerate all these works. They 
appeared as Dissertations and as papers published, during the past twenty 
years, in various periodicals, particularly in those publications edited by me— 
Obozrenie Psychiatrii , Nevrologii i Experimentalnoi Psychologii; Vestnik 
Psychologii , Nevrologii i Pedologii ; Nevrologitchesky Vestnik ; Trudi kliniki 
dushevnich i nervnich boleznei {Activities of the Hospital for Mental and Nervous 
Diseases) ; Minutes of the Scientific Meetings of the Hospital for Mental and 
Nervous Diseases ; Voprosi izutcheniya i vospitaniya litchnosti ; Voprosi psy¬ 
chologii i reflexologii truda (Kazan) ; Pedagogitchesky Vestnik (Orel) ; Novoye 
v reflexologii i physiologii nervnoi sistemi —and in various symposiums and in 
other publications. 

Of the works published from my laboratory I shall mention here the publica¬ 
tions of Professors : Protopopov, Astvatzaturov, Osipov, Nikitin, Gerver, 
Zhukovsky, Rachmanov, Vladyzko, Lazursky, Povarnin, Brustein, Narbut, 
Ostankov, Shumkov, Vladimirsky, Agadzhanov, Belitzky, Anfimov, Shevalev, 
Platonov, Vasilyev, Belov, Lenz, and others ; of privat-dozents and lecturers : 
Molotkov, Golant, Sreznevsky, Kazatchenko-Trirodov, Ivanov-Smolensky, 
Shtchelovanov, Pavlovskaya, Schneerson, and many others ; of doctors, natural 
scientists, and pedagogues : Gutman, Erikson, Topalov, Voitzechovsky, Abra-. 
mov, Zhmichov, Greker, Shirman, Ivanov, Gromik, Frenkel, Vasilyeva, Henkin, 
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Spirtov, Dobrotvorskaya, Osipova, Schwarzman, Kunyayev, Livshitz-Veselov- 
skaya, Afanasyev, Tchaly, Ilyin, Israelson, Valker, Rosental, Pesker, Brazhas, 
Borishpolsky, Larionov, Trivus, Boldireva, Hirman, Myasishtchev, Kandarat- 
zkaya, Studentzov, Solovtzova, Barankeyeva, Shnirman, Dernova-Yermolenko, 
Lukina, Smirnova, Kontarovitch, Lange, Fedorin, Krotkova, Tchegodayeva, 
V. Timofeyevsky, Gratzianov, Kushinnikov, Oparina, Polonsky, Dubrovsky, 
and many others. 

I seize this opportunity to express my gratitude to all my collaborators and 
pupils for the interest they have shown in their work in that new scientific 
sphere the significance of which continues to grow paripmu with the extension 
of scientific investigation. 
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^ 394,395,396,397.398, 400 

Conduction, 10, 23, 115, 177, 178, 293 
Conductors. See Fibres, Afferent con¬ 
ductors, Efferent conductors 
Conformity to law, 21, 63 ?z., 223, 259, 
^ 279, 285, 379 
Conscious, the, 44, 104 
Consciousness, 20, 36, 39, 40, 41, 45, 
61, 63, 69 ff., 72 ff., 79, 82, 87, 88, 
93 ff. and >/., 95, xo 4 , 203, 204, 224, 
294, 30 r, 388 ff. 

Consciousness, cellular, 39, 61 
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1 Consciousness, cosmic, 61, 75 
Consciousness, “ Oxygen ” theory of, 
69, 93 ff. 

Constitution, 377 ff. 

Contractility, 98, 106, 113, 116, 125, 
i !30 

Conversion, 415 
Co-ordination : Diagram XIX 
Cornua, ventral, 165, 166, 175, 395, 398, 
399 

Corpora lutea, 113, 114 
Corpora quadrigemina, 165, 391, 392, 
^ 396 , 398 , 399 
Corpus mammillare, 393 
Corpus parabigeminum, 10 
Corpus striatum, 166, 195 
Corpus subthalamicum, 9 
Correlation, 35, 431 

Correlation between subjective and 
objective, 76, 380 ff., 391, 407 ff., 
426 ff. 

Correlations, psychical, 33 
Correlative activity, 17, 88 and ?z., 89, 
90, 103, 106, 133 ff., 146, 172, 190, 
193, 221, 223, 259, 279 ff., 285 ff., 

294 

Cortex (cerebral), 9, 46, 165, 166, 169, 
177, 184, 188 ff., 196 ; Diagrams 
XII-XX 

Cortex, cerebral, division of, 186 ff. 
Cortex, cerebral, of dog, 12, 23, 181, 
195 

Cosmology, primitive, 36 
Counting, 191 ff., 229 ff. 

Crane, 72 
Cray-fish, 118, 130 

Creativeness, 24, 44, 49, 254 ff., 325, 
417, 419 ff. 

Crime, 63, 65 ff., 146, 260 ff. 
Crustaceans, 117, 123, 213 
Custom, 193 
Cuttle-fish, 117 

Danais plexippus, 130 
Daphnia, 123 
Deaf-mutes, 148 
Deaf-mutes, blind, 148, 352 ff. 
Deafness, partial, 401 ?/. 

Deafness, psychic, 187 
Defence movements. See Reflex, de¬ 
fensive 

Deity, worship of, 194 
Dependent relations. See Causal cor¬ 
relations 

Dermatome, 334 
Desire, 267 
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Desmodium gyrans. See Plant, tele¬ 
graph 

Determinism, 64 fT., 261 ff. 

Dialectical development, law of, 105 
Diamandi, case of, 192 
Diencephalon, 165, 166, 400 
Difference limen, 368, 387 
Differentiation, 183 ff., 215, 220, 223, 
225, 308, 311, 332 ff., 336 n. } 367 ff., 
425, 427 ^ 

Differentiation, latent, 302, 341 
Differentiation of limbs, 134 ff. 
Discharges, theory of, 103, 174, 177, 
205, 292, 294 
Discontinuity, 302 
Discoveries, 357 ff. See Inventions 
Diseases, nervous, 10 
Diseases, psychic, 10 
Displeasure, 423, 427 
Dissociation, 414 ff. 

Dogs, association-motor reflexes in, 
19 n. y 216, 307 ff. 

Dogs, Bologna, 162 

Dogs, reaction to colour in, 213, 327 ff. 
Dogs, reaction to tone in, 213,^328 
Dogs, training of. See Sleuth-hounds 
Dominant, 118, 188, 225 ff., 244, 273, 
281, 306,309,387,390,400,426 
Drawing, evolution of children’s. See 
Children’s drawings 
Dreams, Freudian theory of, 417 ff. 
Dressage, 23, 194, 208 ff., 320 ff., 326, 
340 

Drosera rotundifolia. See Sundew 
Dualism, 91, 92, 291 
Duck, 45 

Dynamical units, 389 ff. 

Dynamic equivalent, 102 
Dynamometer, 102 
Dynamoscope, 389 ff. 

Ear. See Audition 
Echoism, 119, 248 ff. 

Echopraxia, 373 
Economy, 194, 319 ff., 366 
Education, 377 

Efferent conductors, 9, 10, 99, 100, 103, 
175, 176 ff., 183, 187, 189, 294, 39i, 
. 39.2 

Efficiency of human organism, 295 

Ego complex, 420, 425 

Ego, external, 33, 46 ff., 49, 51, 52, 53, 

63 

Einfuhlung . See Empathy 
“ Elbow phenomenon,” n 
Electron, 21, 98, 99, 104 


Elephant, 136, 273 
Emotions, 42 
Empathy, 50, 52, 57 
Encephalitis lethargica, 154 w. 
Endolymph, 175 
Endosmosis, 176 

Energic viewpoint, 20, 205, 373, 405 
Energy, 21, 97, 98 ff., 104, 286, 401, 
426 ff. 

Energy, conservation of, 96, 102, 174, 
287 ff. 

Energy, external, 99, 115 
Energy, kinetic, 108, 293 
Energy, molecular, 98, 99 
Energy, neuro-psychical, 97 ff., 287, 
292, 429 

Energy, potential, 99, 100, 101 w., 108 
Energy, source of, 100, 174, 287 ff., 294, 
429 

Energy, transformation of, 21, 98, 100, 
294, 296, 422, 429 
Entfaltung , 410 

Environment and correlative activity, 
134 ff., 233, 286 
Epilepsy, 38, 378 
Epiphysis, 113 
Equilibrium, 114, 313 
Equivalents, 347 n. 

Erectorcs pilorum, 243 
Erg, 176 

Ergograph, 371, 375 
Erythrophobia, 11 
Ethics, 193 ff. 

Eudendrium, 130 

Evolution,. principle of, 112, 113, 145, 
146, 190, 299, 300 ff. 

Excitation, 179 ff., 184, 269, 274 ff., 
279, 281, 304 ff., 308, 311 ff., 320, 
386 

Exosmosis, 176 

Experience, individual, 112, 125, 126, 
130, 138, 154, 173, 193, 277 ff. 
Extroconscious, 41, 420 

Facialis, 169, 196 
Fasciculi posteriores, 398, 399 
Fatigue, 77, 154 ??., 180 ??., 269, 274 n. 
Fear of being looked at, 11 
Feeling, 42 

Feeling-into. See Empathy 
Fertilisation, 124, 125 n . 

Fetishism, 194 

Fibres, centrifugal. See Efferent con¬ 
ductors 

Fibres, centripetal. See Afferent con¬ 
ductors 
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Fish, 117, 134 

Fissura calcarina, 391, 396, 398, 399 
Flag, 354 

Fleury, case of, 191 ff. 

“ Flight into illness/’ 415 
Foenopodium fcetidum, 155 
Fovea centralis, 153 
Free will. See Indeterminism 
Frogs, 45, 117, 183 
Functional interdependence, 94 

Galvanotaxis, 127, 129 

Ganglia, subcortical, 9, 10, 71, 166, 183, 

195 . 

Ganglia, sympathetic, 46, 166 
Generalisation, 216, 220, 30S, 332 ff., 
345 

Generalisation, selective, 183 ff., 342 ff., 
425 , 427 
Genes, 125 n. 

Genetics. See Heredity 

Geniculate body, 391, 392, 396, 397, 

398, 399 

Geotaxis, 127 
Geotropism, 129 

Gestures, 240 ff., 242, 347, 350 ff. See 
Movements, expressive 
Gland, pineal, 113 
Gland, pituitary, 113, 114 
Gland, prostate, 114 
Gland, salivary, 84 
Gland, sex, 113, 114 
Gland, thymus, 113 
Gland, thyroid, 113, 114 
Glands, adrenal, 113 
Glands, endocrine, 113 ff., 123, 147 ff., 
260, 378 

Glands, mammary, 114 

Glands, parathyroid, 113 

Glands, puberal, 113 

Globus pallidus, 9 

Glow-worm, 119 

God, existence of, 53 

Gregarines, 120 

Grey matter, 10, 164, 398 

Groping in infant, 226. See Infant 

Gustation, 167 n ., 175, 383 ff., 394 

Gyrus angularis, 196, 392 

Gyrus, central, 16S, 187 

Gyrus compositus anterior, 169 

Gyrus fornicatus, 393 

Gyrus inferior frontalis, 188 

Gyrus internus, 9 

Gyrus of Heschl, 167, 392 

Gyrus, parietal, 169 

Gyrus, postcentral, 167, 395, 398, 399 
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Gyrus, praecentral, 23 w., 167, 395, 398, 
399 

Gyrus sigmoideus, 23, 168, 169 
Gyrus (superior) frontalis, 168, 187 
Gyrus superior, temporal, 167, 188, 
392 , 397 

Gyrus uncinatus, 167, 187, 393 

Habit, 323 357, 377 

Hair, standing on end of, 241 
Hand, 136 

Hans, Gasper, case of, 148 

Hauser, Kasper. See Hans, Gasper 

Head, clutching of, 243 

Head, scratching of, 243 

Heart, 195 

Hedgehog, 116, 118 

Heliotropism, 127 

Hemianopsia, 250 

Hemitonia postapoplectica, 11 

Hen, 155, 214 

Heredity, 115, 125 n ., 138, 144 n., 146, 
i47, 148, 156, 160, 163, 273, 322 ff., 
378 

Hermit-crab, 336 n. 

Historical determinism, 262 ff. 
Historical sequence, 318 
Homology, 123 

Hormones, 125, 170, 259 ff., 278 
Horns, ventral. See Cornua, ventral 
Horses, 162 
Humility, 243 ff. 

Hunger. See Nutrition 
Hydras, 111, 117 

Hypnosis, 13, 185, 186, 205, 246, 401 n. y 
413 

Hypnotoxins, 154 n. y 185 
Hypophysis, 113 

Hysteria, 38, 186, 378, 401 n., 414 

Icono-reactions, 382 
Idealism, 49 n. 

Idealism, gnosiological, 91 
Ideas, 91, 404 
Illumination, 256, 257 
Illusion, Aristotle’s, 68, 69 
Illusion, Muller-Lyer, 68, 69 
Illusions, physiological, 68, 69 
Images, 401, 404 ff. 

Imitation, 116, 119, 234 ff., 298 
Immunisation, 114 
Impressionability, 379 
Inanimate, the. See Organic 
Inaudi, case of, 192 
Inculcation, artificial, 23, 279 ff. 
Indeterminism, 64 ff. 
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Individuality, 377 fF. 

Induction. See Sherrington 
Induction, principle of, 338 n. 

Inertia, 285, 356 fF. See Set 
Infant, the, 39, 143, 172, 221 fF., 254 fF., 
269, 278, 279 fF., 281, 283, 338, 364, 
385 fF., 402. See Children 
Infusoria, 70, no fF., 127, 301 
Inhibition, 63, 89, 90, 93, 98, 108, 114, 
115,126, 153, 154,178,180, 184, 185, 
204, 216, 220, 223, 226, 252, 259, 
264 fF., 269 fF., 27S, 279, 281, 305 fF., 
311 fF., 320, 332, 339, 356 fF., 367 fF., 
37 o, 385 , 401 ff-, 425, 426, 429- See 
Release from Inhibition 
Inquisition, the, 67 
Insects, 72, 117, 126, 134, 155 
“ Instinct, 1 ” 72, 74 , 140, M 3 *59 ff., 
170, 171, 250. See Reflex, complex 
organic 

Institute of Medical Science. See 
State Institute 

Institutes associated with the State 
Psychoneurological Academy, 8, 9 
Intentionen , 411 
Interaction, 159, 190, 304 fF. 
Interactionism, 91, 95, 102, 104, 291 
Intervals, consonant, 375 fF. 

Intervals, dissonant, 375 fF. 

Intonation, 249 

Introspection, 20, 21, 36, 40, 43, 46, 52, 
88, 428 
Intuition, 52 

Intuitionalism, 42 fF., 51, 52, 65, 82 
Inventions, 360 fF. See Discoveries 
Inversions, 433 

Ionisation, 102, 103, 174, 179 fF., 2S6 
Ions, 179 fF., 293 

Irritability, protoplasmic, 70, 90, 99 fF., 
113, 116, 119, 121, 128, 174 

James-Lange theory, 86, 405 

Kalevala , quoted, 38 
Kazan, University of, 5 
Kids, 142 fF. 

Kittens, 143 

Labyrinth, aural, 175 
“ Ladder reaction;’ 121 
Lamb, the, 142 

Language, 55, 136 fF., 248 fF., 302, 
344 fF. See Speech 
Laughter, 147, 241 
Law, 194 


Lemniscus, 395, 399 
Lobe, occipital, 167, 187, 391, 396, 399 
Lobe, temporal, 9, 167, 187 
Lobus olfactorius, 167 
Localisation, 10, 19 23, 168, 195 

Localisation, spatial and temporal, 40 
Locomotion, 106, 117, 134, 301 
Locomotor ataxia. See Tabes dorsalis 
Logic, 43 

Logical task, 407 fF. 

Macula lutea, 382 
Manometer, 199 
Materialism, 91, 98, 300 
Matter, 21, 98. See Electron ; Mole¬ 
cules ; Proton ; Substance 
Maze, 212, 215 
Meat powder, 201 fF. 
Medico-educational Institute, 8, 9 
Medico-surgical Academy, 5 
Medulla oblongata, 10, 165, 394, 395, 

396 , 398 , 399 > 400 
Medusae, 117 
ATemory, 101 n. 

Mendelism, 163 

Mental work, 294 7?., 432 n. 

Mesencephalon, 165, 166, 400 

Adetabolism, 100 

Metaphysical stage, 105 

Method, objective, 11, 20, 23, 35, 36, 

83.415.431 

Adethod, objectivo-biological, 20, 21, 
127 

Alethod of indirect observation, 33 
Method, reflexological, 24, 195, 197 fF., 
205, 215, 218 fF., 229, 277 fF., 428 
Alethod, saliva, 203, 216 
Alethod, subjective, 63, 83 
Adilitary Aledical Academy, 5 fF. 
Mimico-somatic reaction, 147, 237 fF., 

241 

Adimico-somatic tone, 238, 422 fF., 425 
Mimicry, 72, 122 

Mimosa pudica. See Plant, sensitive 
Modifiability of behaviour, no fF. 
Molecules, 99, 104 
Alonism, 91 
Monkeys, 136 
Alorals, 194 
Morphium, 282 
Morphogenesis, 120, 122 
Alovements, expressive, 10, 51, 82, 234, 
237 fF., 243, 347 fif., 399. See 
Gestures 

AIuller-Lyer illusion. See Illusion 
Aluscles, 177, 315 n. 
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Muscular capacity, 347 
Music, 375 

Narcotics, 140 ;z., 282 
Need, 186, 251 ff. 

Neo-striatum, 166 

Nerve, auditory, 10, 392, 397 

Nerve, optic, 396 

Nerves cranial, 391, 392, 393, 394, 395, 
396 , 397 ? 398 , 399 , 4oo 
Nervous current, 90, 98, 99, 100, 102, 
104, 105, 107, 174 ff. 

Nervous current a physico-chemical 
process, 178 

Nervous current, rhythmical frequency 
of, 177 

Nervous current, velocity of, 177 
Nervous system, 12, 84, 104, 106, 108, 
109, 183 ff. 

Nervous system, animal, 164 
Nervous system, central, 97, 154 ?z., 164, 
188 ff. 

Nervous system, fundamental, 165, 166 
Nervous system, higher, 165 
Nervous system, parasympathetic, 46, 
i S4w., 164 

Nervous system, paravegetative, 164 
Nervous system, structure of, 164 
Nervous system, sympathetic, 46, 164 
Nervous system, tissue, 164 
Nervous system, vegetative, 46, 154 ;z., 
164, 166, 188 ff. 

Nervous system, visceral, 164, 165, 166 

Nervus erigens, 165 

Nervus phrenicus, 165 

Nervus splanchnicus, 165 

Nervus vagus, 165 

Neurology, 9, 23 

Neurons, 100, 103, 115, 116, 177, 205 
Neuron theory, 100 n. See Dis¬ 
charges 

Neuro-psychical process, 102, 429 
Neurosis, 23, 79, 349, 378, 401 414. 

See Psychoneurosis 
Neurosis, War, 415 
Neurozones, 191 
Nissl’s granules, 181 ff., 294 ff. 
Noumenon, 99 
Nucleus angularis, 10 
Nucleus caudatus, 9, 166 
Nucleus centralis superior, 10 
Nucleus lenticularis, 10 
Nucleus of Bechterev, 10 
Nucleus of Burdach, 395, 398 
Nucleus of Deiters, 10 
Nucleus of Goll, 395, 398 
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Nucleus of Gudden, 393 
Nucleus reticularis tegmenti, 10 
Number, 190 ff. 

Nutrition, 100, 159, 162, 226 ff., 278, 

364 

Objective data, 33, 138, 431 
Obsessional actions, 373 
Octopus, 117 

Olfaction, 175, 212 ff., 383 ff., 393 
Oligotropism, 130 
Olives, 10 
Olives (inferior), 10 
Ontogenesis, 302 ff., 318 
Operculum, 167, 394 
Ophidiophobia, 11 
Oral cavity, 136 ff. 

Organic distinguished from inorganic, 
106 ff. 

Organisms, unicellular, 109, 117, 127 
Organ of Corti, 99, 100, 179, 183, 392, 
397 , 399 

Organs, vegetative, 195 ff. 

Oriole, 160 
Osmosis, 179 
Osteomyelitis, 165 ?/. 

Otophonetic Institute, 8 
Ovaries, 114 

Pan-sexualism, 79 
Pantheism. See Spinoza 
Papillae, 100, 183 
Parabiosis, 180 n. 

Parallelo-intersectional dependence, 

114,115,123, 313 ff- 
Paramecium, 109 ff. 

Paramecium caudatum, no 
Parrots, 214 

Pathologo-reflexological Institute, 8 
Pathways. See Conduction 
Pauperism, 261 
Pedagogics, 13, 24 
Pedagogical Institute, 11 
Pedological Institute, 8, 224, 225, 226 
Pedology, n, 13 
Peduncles, 175, 188, 392 
Perception, 53, 54, 186, 393 ff. 
Periodicity, 315 ff. 

Perseveration, 273, 362 
Personality, 81, 105, 252, 300, 431 
Personality, investigation of, 24, 285 
Perversions, 433 
Petrograd, University, 8 
Phagocytosis, 116 n. y 125, 146 
Phantasies of being hypnotised, 11 
Phantasy, 417, 419 
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Phobias, 11, 378 
Phototaxis, 127, 129 
Phototropism, 127, 130, 214 
Phylogenesis, 301, 318 
Physical, the, 104 
Physical world, 91 
Pictures, experiment with, 272 
Pigeon, 209 ff., 213 
Pike, 209 ff. 

Plant, sensitive, 121, 122 ff. 

Plant, telegraph, 121 

Plants, 116, 117, 119 ff., 127 ff., 133 

Plants, carnivorous, 120 

Plasma, 106 

Plastosomes, 125 n. 

Pleasurable anticipation, 427 ff. 

Pleasure, 423, 427 

Plethysmograph, 198 

Pneumograph, 203 

Poetry, 55, 56. See Creativeness 

Polynesians, 163 

Polyps, 123 

Polytropism, 130 

Pons Varolii, 10 

Porcupine, 118 

Positive stage, 105 

Posthemiplegial hemitonia, 11 

Preliminary pleasure, 427 ff. 

Primitives, 36 ff. 

Propagation, 162 

Proportional correlations, principle of, 
297 ff. 

Prostration, 118 

Proton. See Atom ; Electron 

Protoplasm, 99 ff., 106, 109, 189, 429. 

See Irritability ; Contractility 
Protozoa, 75, 108 ff., 123, 301 
Protyle, 300 ff. 

Pseudomelia paraesthetica, 11 
Psychic, the, 39, 41, 42, 43, 44, 48, 69, 
97, 98, 102, 104, 106, 174, 183 
Psychism, 70 

Psycho-analysis, 79, 413 ff. 

Psychology, applied, 41 
Psychology, behaviourist, 173 n. See 
Behaviourism 
Psychology, cosmic, 61 
Psychology, economic, 41 
Psychology, empirical, 105, 431 
Psychology, experimental, 217 ff. 
Psychology, industrial, 41 
Psychology, intermental, 60 
Psychology, modern, 40, 42 
Psychology, objective, 17, 19 n. 
Psychology, observational, 217 
Psychology of minerals, 61 


Psychology, physiological, 88 
Psychology, “ subjective,” 20, 74, 138, 
2S6, 380 

Psychoneurological Academy. See 
State Psychoneurological Academy 
Psychoneurological Institute, 7 ff., 13, 
17 

Psychoneurology, 11, 13 
Psychoneurosis, traumatic, 205. See 
Neurosis 

Psycho-physical parallelism, 91, 92 ff., 
95, 104, 291 ff., 401, 403 ff. 
Psycho-physical causality, 96 
Psychoses, 23, 205 
Pups, 143 
Putamen, 9, 166 

Quadrupeds, 135, 136 

Radices, dorsal, 165 ?i. y 175, 395, 398, 
399 

Radices, ventral, 165 w., 174, 395, 398, 
399 

Radioactivity, 52, 108 
Rats, 212 ff. 

Reactions, sthenic and asthenic, 377 
Reactions, types of, 45, 103 
Reading, 396 
Realism, 49 n. 

Realism, critical, 91 ff. 

Realism, naive, 91 ff. 

Reasoning processes, 193, 409 ff. 
Receptive organs, 54, 99, 100, 174, 205, 

293,383 ff-. 

Reciprocal action, 330 ff. 
Redintegration, 100, 105 
Reflex, acquired or associated, 139 ff., 
144 7 t., 149 
Reflex, acromial, 10 

Reflex, aggressive, 45, 103, 116, 117, 
141, 152, 153, 154 . 183, 241 
Reflex “ aim,” 141 ff., 215 
Reflex, area of development of, 152, 
166, 183, 186 

Reflex, association, 63, 75, 103, 104, 
144 ff., 147, 148, 154, 155 ff., 160, 
170,171,172,177,195,234,241,253, 
259, 271, 274 71., 277 ft'., 309, 313, 
336, 340 ff., 344, 379, 391. 42 i, 425 
Reflex, association, development of, 
130 n., 164, 184, 222 ff., 231 ft'., 297, 
299, 358 ff. 

Reflex, association-motor, 12, 19, 23, 
157, 166, 168 ff., 184, 195, 197, 216, 
279 
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Reflex, auditory, 153, 157, 183, 233 
Reflex, blinking, 10, 139, 143, 152, 154, 

l66 

Reflex, carpo-digital, io 

Reflex, chemo-, 113, 114, 142, 147 

Reflex, chin, 10 

Reflex, complex-organic, 139 ff., 143 ff., 
146, 149 ff., 159 ff., 164, 169 ff., 171, 
277 ff., 425 

Reflex, complex specific, 227 ff. 

Reflex, concentration, 116, 241 
Reflex, conditioned, 196, 197 
Reflex, cornea, 149 

Reflex, creative factor in individuality, 
106, 107, 112 

Reflex, defensive, 45, 116, 117, 141, 
152, 183, 241, 391 
Reflex, dorsal, 10 
Reflex, endogenous, 140 ff. 

Reflex, exogenous, 140 ff. 

Reflex, exploration, 254 ff. 

Reflex, family, 140, 162 
Reflex, “ freedom,” 149 ff. 

Reflex, gustatory, 153, 157, 183, 233 
Reflex, imitation, 204 ff. 

Reflex, inherited or ordinary, 139 ff., 
142, 145, 146, 159, 164, 166, 344 
Reflex, inhibited. See Inhibition 
Reflex, innate, 139 ff., 142, 146 ff., 152, 
159 

Reflex, latent, 193 

Reflex, mimico-somatic, 146, 239, 241 
fr., 282 ff., 371 ff., 373 ff., 422 
Reflex, muscular, 142, 157, 1S3 
Reflex, natural association, 152, 166, 
196, 231 ff. 

Reflex, nose, 10 

Reflex, olfactory, 153, 157, 183, 233 
Reflex, orbital. 10 

Reflex, ordinary (simple), 139 ff., 142, 
144 ff., 152, 160, 164, 166, 171, 196, 
241, 279, 2S4 

Reflex, orientation, 152, 153, 167, 1S3, 
196, 226, 344, 391 ff. 

Reflex, parent, 140 

Reflex, “ partial.” See Stimulus, com¬ 
posite 

Reflex, patellar, 152, 198, 271 
Reflex, personal, 139 ff., 145, 223, 231, 
250 ff., 277 ff., 285,344 
Reflex, pupil, 139, 149, 196 
Reflex, reproduction. See Reproduc¬ 
tion 

Reflex, respiratory association, 23, 216, 
242 

Reflex, sacr.’-lumbar, 10 


Reflex, saliva, 202 ff., 327 ff. See 
Method, saliva ; Secretion, salivary 
Reflex, scapulo-humeral, 10 
Reflex, secretory, 158, 169, 187, 195, 279 
Reflex, sex, 196, 278, 364 ff. 

Reflex, simple specific, 227 ff. 

Reflex, slavery, 147, 149 ff. 

Reflex, social, 140, 162 
Reflex, somatic, 157 
Reflex, sound, 10, 280 
Reflex, “ specific,” 183, 216 
Reflex, static, 153, 183 
Reflex, symbolic, 350 ff. 

Reflex, tactual, 152, 153, 157, 183 
Reflex, tibial, 10 
Reflex to an interval, 309 
Reflex to a tone, 198, 335 ff., 338, 341, 
342, 368 ; Diagrams III ff. 

Reflex, various views of, 116, 13S ff. 
Reflex, vascular, 158, 187, 195, 198, 279 
Reflex, verbal, 310. See Language ; 
Speech 

Reflex, visual, 157, 1S3, 232 ff. 

Reflexes, division of, 138, 277 ff. 
Reflexological Institute for the Study 
of Brain, 8 

Reflexology, n ff., 17, 20, 21, 33, Si, 
86, 87, 98, 102, 105, 133, 15S, 171 ff., 
193 , 195 , 205 ff., 279, 285 ff., 355. 
3S6, 407 /*., 432 ff. 

Reflexology, collective, 12, 433 
Reflexology, comparative, 171, 190 
Reflexology, genetic, 12, 24, 143, 190, 
433 

Reflexology, human, 23, 171, 173, 190, 
205 ff., 217, 220, 221, 224, 3S0 ff., 
42S, 431 

Reflexology, pathological, 12, 401 ??., 
432 

Reflexology, pedagogical, 12, 433 
Reflexology, vocational, 12, 433 
Regelbezcusstsein , 411 
Regression, 417 
Relationship, 190 
Relativity, 367 ff. 

Release from inhibition, 272, 425, 426. 

See Inhibition 
Religion, 193, 194 
Religion, primitive, 36 
Replacement. See Substitution 
Repression, 415 

Reproduction, 106, 10S, 126, 177, 188, 
272 ff., 29S, 327 
Reptiles, 72, 117, 135 
Respiration, 97, 1S7, 195, 196, 197, 
203 
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Retina, 100, 153, 176, 183, 381, 391, 
39 6 

Rhythm. See Periodicity 
Salmon, 156 

Schneider membrane, 100, 183, 393 
Science, 194 

Science, humanistic, 21, 24, 433 
Science, normative, 21 
Science, physico-biological, 21 
Sclerosis, syphilitic, 11 
Scorpion, 118 
Sea-anemones, 111, 117 
Secretion, gastric, 196 
Secretion, lactic, 169, 196 
Secretion of tears, 10 
Secretion, salivary, 10, 149 
Selection, natural, 132 n ., 363 ff. 
Self-consciousness, 61, 72 
Self-deception. See Illusions 
Self-observation, direct. See Intro¬ 
spection 

Self-observation, indirect, 39, 40, 41, 
52, 53, 55, 60 
Self-preservation, 162 
Semicircular canals, 174, 175 
Semi-permeable walls, 179 
Sensation, threshold of, 54, 176, 385, 
386 ff. 

Sensations, 102, 384, 402, 404, 427 
Serum, 114 

Set, 361 ff. See Inertia 
Sex, 159, 162, 281 
Shark, 362 

Sheep-dogs, 162, 322 
Shrugging, 243 
Sigh, 241 

Signalisation, 325 ff. 

Similarity, principle of, 298 
Simulation, 63, 76 ff., 204, 387 
Skin, 100 
Skunk, 118 

Sleep, 154 1 z., 185, 229, 399, 402 
Sleuth-hounds, 320 ff. 

Slips, 63, 185, 247 ff., 260, 272, 359 ff., 
424 

Smell. See Olfaction 
Sobbing, 241 

Society, development of, 194 
Sociology, 298, 433 
Solipsism, 47, 49 
Somatic sphere, 42 
Sommer apparatus, 403 
Souls, 37, 91 
Souls, atomic, 39, 61 
Souls, cellular, 61 


Sound. See Audition ; Reflex, sound ; 

Reflex to a tone 
Space, 190 ff., 298 
Spaniels, 162 
Spasmophilia, 11 
Spectrum, 123 

Speech, 55, 119, 136 ff., 148, 229, 234, 
247 ff., 267, 269, 280, 323, 347, 
348 ff., 351 ff., 372, 399. See Lan¬ 
guage 

Speech process, 397 
Sphex, 155 

Spinal cord, 398, 399, 400 
Spinothalamic tract, 395, 398, 399 
Spirits, belief in, 36 ff. 

“ Spiritual ” world, 91 
Squirrel, 161 
Stammering, 378 
Starfish, 74 

State Institute of Medical Science, 8, 13 
State Psychoneurological Academy, 8, 
433 

Stentor roeselii, 111 

Stimulus, 106, 259, 275 ff., 279 ff., 281 
ff-, 297, 326, 328 ff., 338, 368 ff., 

374 ff- 

Stimulus, asthenic in influence, 371, 

375 

Stimulus, composite, 216, 332, 338 ff., 

339 342 ff ; , 346, 370 

Stimulus, sthenic in influence, 371, 375 
“ Strangulation of affects,” 373, 413, 
416 

Stratum lemnisci, 398 
Strichreflexe, 145 
Strychnine, 114 
Subconscious, 41, 80, 104, 420 
Subjective states, 102, 103, 387, 426 ff. 
Subjective, the, 103, 385, 400, 426 ff. 
Subjectivism, 20, 21, 33, 35, 36, 39, 40, 
48, 60, 76, 91, 105 
Submissiveness, 243 ff. 

Substance, 285 ff., 300 ff. 

Substantia perforata anterior, 9 
Substitution, 220, 347 ff., 372, 424 
Sucking, 159, 226, 254 ff., 281. See 
Infant 

Suggestion, 185 
Suicide, 67 
Summation, 294, 429 
Sundew, 120 

Superorganic, the, 21, 136, 286 
Superstitions. See Spencer 
Swallows, Californian, 160 
Sweating, obsessional, 11 
Syllogism, 43 
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Symbolism, 116, 119, 243 ff., 347 ff., 
350 ff. 

Symbols, 190 
Sympathicotony, 423 
Sympathico-vagotony, 423 
Sympathicus, cervical, 165 
Symptom of Romberg, 175 
Synthesis, 342, 346, 425. See Generali¬ 
sation, selective 

Syphilitic sclerosis. See Sclerosis 
System, ganglial, 166 ff. 

Tabes dorsalis, 10, 175 
Taste. See Gustation 
Taste cortex, 167. See Operculum 
Taxes, 125, 127 ff. 

Teleology, 44 ff., 82, 194, 250 ff. 
Telepathy, 52 
Temperaments, 150 ff. 

Tension, 98, 99, 102, 401 ff. 

Termites, 136 
Testimony, 33, 58 ff. 

Tests, 407 ff., 431 ff. 

Thalamus opticus, 10, 165, 169, 188, 

393, 394, 395, 39§, 399 
Thefts, 65 ff. 

Theological stage, 105 
Thermotaxis, 127 
" Thought-readers,” 267 
Thoughts, 89, 90, 97, 105, 193, 267, 401 
Threshold of association reflexes, 332, 
340, 385, 386 ff. See Sensation, 
threshold of 
Tigroid, 181, 295 
Time, 40, 190 ff., 298 
Tobacco, 281 
Totemism, 194 
Touch, 212 ff., 383 ff., 395 
Toxicosis, 180 n. 

Tractus spinothalamicus. See Spino¬ 
thalamic tract 
Transference, 373 
Transformer hypothesis, 174 
Transubjectivism, 42, 65 
Trauma, sexual, 414, 415 
Trophic phenomena, 165 7/. 

Tropisms, 125, 127 ff. 

Truncus cerebri, 10 


Tuber olfactorium, 393 
Tumescence, 106 
Turkey, 156, 351 
Types, 150 ff., 431 
Types, aggressive, 54, 150 
Types, auditory, 54, 150 
Types, defensive, 54, 150 
Types, motor, 54 
Types, muscular, 54 
Types, verbal, 54 
Types, visual, 54, 150 

Ulcers, 165 n. 

Unaccountable processes, 46, 420 
Unconscious processes, 41 
Unconscious, the, 44, 79, 104, 420 
Universal process, 21, 285 ff. 

Utility, principle of, 240 

Vacuoles, no 
Vampyrella, 269 
Vasomotor effects, 423 
Vertebrates, 45 
Vestibule, aural, 175 
Vision, 153, 175, 381 ff., 391, 396, 398, 
399 

Visual imagery, loss of, 167 
Volition, 204, 425 
Volvox globator, 123 

Wakefulness, 399 
Wasp, 71 ff. 

Weber-Fcchner law, 54, 100 ff., 176, 
279 

Weber’s circles, 191, 387 
Weeping, 147, 239, 241 
Will, 42 

Will, freedom of the, 63, 64 ff., 69 
Word association method, 415 
Words, 33, 56 ff., 185 ff.. 

Work, how a human being performs, 
t 39S 

Worms, 134 
Writing, 248 ff. 

Wurzburg school, 387, 391, 400, 407 
Zoolatry, 38 
































CLASSICS IN PSYCHOLOGY 

An Arno Press Collection 


Angell, James Rowland. Psychology: On Introductory Study of 
the Structure and Function of Human Consciousness. 

4th edition. 1908 

Bain, Alexander. Mental Science. 1868 

Baldwin. James Mark. Social and Ethical Interpretations in 
Mental Development. 2nd edition. 1899 

Bechterev, Vladimir Michailovitch. General Principles of 
Human Reflexology. [1932] 

Binet, Alfred and Th[eodore] Simon. The Development of 
Intelligence in Children. 1916 

Bogardus, Emory S. Fundamentals of Social Psychology. 1924 

Buytendijk, F. J. J. The Mind of the Dog. 1936 

Ebbinghaus, Hermann. Psychology: An Elementary Text-Book. 
1908 

Goddard, Henry Herbert. The Kallikak Family. 1931 

Hobhouse, Lfeonard] T. Mind in Evolution. 1915 

Holt, Edwin B. The Concept of Consciousness. 1914 

Kiilpe, Oswald. Outlines of Psychology. 1895 

Ladd-Franklin, Christine. Colour and Colour Theories. 1929 

Lectures Delivered at the 20th Anniversary Celebration of 
Clark University. (Reprinted from The American Journal of 
Psychology, Vol. 21, Nos. 2 and 3). 1910 

Lipps, Theodor. Psychological Studies. 2nd edition. 1926 

Loeb, Jacques. Comparative Physiology of the Brain and 
Comparative Psychology. 1900 

Lotze, Hermann. Outlines of Psychology. 118851 

McDougall, William. The Group Mind. 2nd edition. 1920 

Meier, Norman C., editor. Studies in the Psychology of Art: 
Volume III. 1939 


Morgan, C. Lloyd. Habit and Instinct. 1896 

Miinsterberg, Hugo. Psychology and Industrial Efficiency. 1913 

Murchison, Carl, editor. Psychologies of 1930. 1930 

Pieron, Henri. Thought and the Brain. 1927 

Pillsbury, W[alter] B[owers]. Attention. 1908 

| Poffenberger, A. T., editor]. James McKeen Cattell: Man of 
Science. 1947 

Preyer, W[illiam] The Mind of the Child: Parts I and II. 
1890/1889 

The Psychology of Skill: Three Studies. 1973 

Reymert, Martin L., editor. Feelings and Emotions: The 
Wittenberg Symposium. 1928 

Ribot, Thfeodule Armandj. Essay on the Creative Imagination. 
1906 

Roback, A[braham] A[aron]. The Psychology of Character. 
1927 

I. M. Sechenov: Biographical Sketch and Essays. (Reprinted 
from Selected Works by I. Sechenov). 1935 

Sherrington, Charles. The Integrative Action of the Nervous 
System. 2nd edition. 1947 

Spearman, C[harles]. The Nature of ‘Intelligence’ and the 
Principles of Cognition. 1923 

Thorndike, Edward L. Education: A First Book. 1912 

Thorndike, Edward L., E. 0. Bregman, M. V. Cobb, et al. 

The Measurement of Intelligence. [ 1927] 

Titchener, Edward Bradford. Lectures on the Elementary 
Psychology of Feeling and Attention. 1908 

Titchener, Edward Bradford. Lectures on the Experimental 
Psychology of the Thought-Processes. 1909 

Washburn, Margaret Floy. Movement and Mental Imagery. 1916 

Whipple, Guy Montrose. Manual of Mental and Physical Tests: 
Parts I and II. 2nd edition. 1914/1915 

Woodworth, Robert Sessions. Dynamic Psychology. 1918 

Wundt, Wilhelm. An Introduction to Psychology. 1912 

Yerkes, Robert M. The Dancing Mouse and The Mind of a 
Gorilla. 1907/1926 


















































4 » 


/ 

$ 

m 













